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1. Introduction 

PBS&J was subcontracted by URS Corporation (URS), in support of a URS prime contract with the Dow 
Chemical Company, to conduct whole-sediment bioassays of samples collected from the Gulfco Marine 
Maintenance NPL site, located in Brazoria County near Freeport, Texas. Data acquired through tests 
conducted by PBS&J will be used to support decisions required for a Baseline Ecological Risk 
Assessment. 

The tests reported herein were added to the original work scope as a replacement for a 28-day earthworm 
survival and growth test of upland soils collected at the Gulfco Marine Maintenance site. The earthworm 
tests demonstrated massive mortality, believed to have been caused by the high salt content of the soils. 
The soils were hydrated with reconstituted seawater and tested as sediment. 

2. Methods and Materials 

The toxicity tests reported herein were conducted in accordance with protocols and internal standard 
operating procedures (SOP) as identified below. 

Test Title Protocol PBS&J SOP 

21-day Neanthes arenaceodentata Survival and Growth Test ASTM 1611 4049 

2.1 Laboratory Facilities 

The toxicity tests were conducted at the PBS&J Environmental Toxicology Laboratory in Houston, Texas 
in temperature-controlled rooms maintained at 20±1 oc. Cool-white fluorescent light fixtures positioned 
over benches in the testing areas provided a light intensity of 100-1000 lux ( -10-100 ft-c); the photoperiod 
was 16L:8D hours. 

2.2 Test Organism 

Neanthes arenaceodentata, a polychaetous annelid, were obtained from cultures maintained at the 
California State University at Long Beach. Specimens were 2-3 weeks old at the beginning of the test. 

2.3 Overlying Water 

Reconstituted saltwater was prepared from a commercial aquarium sea-salt mix (HW Marinemix). Make­
up water was provided by a high-capacity, water purification system (activated carbon, cation exchange, 
anion exchange, mixed-bed resin polishing); the City of Houston municipal water supply was the ultimate 
water source. 

2.4 Soil Samples 

The soil samples were collected over several days during August 13-17, by Benchmark Ecological 
Services, Inc. personnel. The samples were placed into 3.5-gal plastic buckets (sediments), packed (in 
wet ice) in insulated coolers, and transported on the same or following day to the PBS&J laboratory 
following standard chain-of custody procedures. The samples were in good condition upon arrival at the 
lab and showed no evidence of tampering during transit. The samples were stored until used in a 
darkened, walk-in cooler maintained at 1-6 oc. 

2.5 Control Media 

Subtidal sediment from the York River, Virginia (supplied by Chesapeake Cultures) was used as a control 
medium for the Neanthes tests. The control sediment was press-sieved through a 500 J.lM stainless steel 
screen to remove vegetative matter and macrofauna, then frozen to kill microfauna that could prey upon 
the test organisms. 
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2.6 Sample Preparation 

For the tests reported herein, reconstituted seawater was added in small portions to about 1000 cc of soil 
in a polyethylene mixing bowl; the mixture was stirred and kneaded with a polyethylene spatula until it had 
reached a consistency similar to a typical marine/estuarine sediment. 

2.7 Exposure Systems 

The tests were conducted in 1 qt, glass canning jars. Sediment1 was placed into each jar to a depth of 
about 2 em (-175 cc volume) and each jar was filled with -775 ml reconstituted seawater. The test 
containers were allowed to stand overnight to facilitate settling of fine particles disturbed during filling. 

2.8 Experimental Design 

The tests were static renewal exposures; the overlying water in each test jar was changed once each day. 
Five replicate treatments were established for each sediment; each test container received 5 polychaetes. 
Five milliliters of TetraMin/alfalfa suspension2 was added to 3.3 L test water prior to daily renewal for each 
set of the polychaete test jars. 

The test containers were aerated gently (-60 bubbles·min.1
) throughout the test and covered to minimize 

evaporative losses and concomitant increases in salinity. Temperature, dissolved oxygen, pH, salinity, 
and total ammonia nitrogen were measured in a small sample composited across the replicates for each 
test treatment. 

The tests were terminated after 21 days. The sediment was wet-sieved (0.5-mm screen) to remove 
surviving adult organisms. Surviving polychaetes were counted, then dried overnight in a 60-degree oven 
for dry-weight measurements. 

2.9 Reference Toxicant Tests 

PBS&J conducts reference toxicant tests with vendor-supplied organisms on a per-lot basis or, if more 
than one lot of test organisms is received within in a one-month period, a least once during that month. 
Reference toxicant tests with the polychaete consisted of 96-hr (water-only) exposures to cadmium. The 
median lethal concentration (LC50) was determined by the Trimmed Spearman-Karber method. 

2.1 0 Statistical Analyses 

Statistical analysis was performed on survival and growth (dry-biomass and dry-weight) data to determine 
if results for the Gulfco sites were significantly different from the results of the control and/or reference 
sediment group(s). Statistical analyses were conducted at a 95% confidence level (a= 0.05), using 
CETIS™v1.8.0.4 (Tidepool Scientific Software, McKinleyville, CA). 

Following distribution tests,3 mean survival, mean biomass,4 and mean dry-weght5 were examined using 
the Student-Newman-Kuels test or Dunnett's Multiple Comparisons test. 

2 

3 

4 

5 

As used herein, "sediment" refers to the hydrated soil samples prepared as described in 2.6. 

Two grams each, finely-ground TetraMin® flake food and alfalfa flower, per liter synthetic test water (4 mg/ml)/ 

Bartlett and Modified-Levene tests for variance equality; Shapiro-Wilk, Kilmogorov-Smimov, D'Agostino, and 
Anderson-Darling tests for normal distribution. 

Mean dry biomass as used herein is the difference between dry weight of the organisms (total weight - tare weight) 
divided by the number of organisms exposed to the test or control sediment. 

Mean dry wreight as used herein is the difference between dry weight of the organisms (total weight - tare weight) 
divided by the number of surviving organisms (pan count) exposed to the test or control sediment. 
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3. Results 

Sample chain-of-custody documents are provided in Appendix A. Original test records, including 
reference toxicant test results, are given in Appendix B. Statistical analyses are presented in Appendix C. 

3.1 Overlying Water Quality Characteristics 

The temperature of overlying waters during the polychaete test remained constant at 19±1 oc. The salinity 
of the overlying waters ranged from 23 to 27%o. Dissolved oxygen (DO) concentrations remained above 
7.2 mg/L, or above -94% saturation (based on the temperature and salinity of the test waters). Overlying 
water pH ranged between 7.6 and 8.2 during the tests, but varied day-to-day within test treatments. Total 
NH3-N concentrations in the overlying waters ranged from <0.01 to 1.41 mg/L. The maxim urn NH3-N value 
was observed on day 1 of the test in the composite sample obtained from the Control replicate jars. 

3.2 Neanthes arenaceodentata ToxicityTests 

A negative control group, consisting of five replicate treatments with 5 organisms per replicate, was 
employed in the polychaete tests. 

Survival Endpoint: No mortality was observed in any of the control group replicates; thus, the minimum 
test acceptance criteria6 were met. Survival of Neanthes exposed to the Gulfco sediments ranged from 
60% (NAS-09) to 96% (NAS-03). The mean survival of worms exposed to sediments from stations NAS-
08 and NAS-09 were statistically less than that of the control group. 

Growth Endpoints: The mean dry-biomass (and mean dry-weight, as there were no mortalities) of the 
control group polychaetes was 2.058 mg (per organism). Mean dry-biomass of polychaetes exposed to 
the sediments ranged from 0.5512 mg (NAS-09) to 4.52 mg (NAS-04). Mean dry-weight metrics for the 
site sediments ranged from 0.9815 mg (NAS-09) to 5.423 mg (NAS-04). Mean dry-biomass and mean 
dry-weight values for the Gulfco sediments were not statistically less than7 that of the control group mean 
values. 

3.3 Reference Toxicant Results 

PBS&J conducts a reference toxicant test using cadmium (administered as an aqueous solution of the 
chloride salt) with each lot of Neanthes arenaceodentata to document that the test lot is suitable for the 
intended use. Results of reference toxicant test conducted with specimens from the organisms used for 
the sediment tests reported herein are summarized below. 

Taxon 96h LC50 (mg/L Cd} 95% Confidence Limits 

Neanthes arenaceodentata 7.40 6.86-7.99 

4. Summary 

Survival of the polychaetes exposed to the control sediment exceeded the test acceptability criteria, 
indicating that the organisms were suitable for the intended use. As summarized below, three of the 
Gulfco sediments produced toxicity endpoint metrics which were statistically less than the corresponding 
negative-control group metrics; the NAS-01 and NAS-09 samples scored 2 or more such "toxicity hits." 

6 

7 

A toxicity test is unacceptable if average survival in the negative control is below 90% or if survival is below 80% in 
an individual control test chamber. 

The mean dry-biomass and mean dry-weight values of organisms exposed tothe NAS-04 sediment were statistically 
greater than that of the control group organisms. 
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No Gulfco sediment exhibited a toxicity endpoint metric which was statistically less than the corresponding 
metric of any of the internal reference sites (NAS-07, NAS-08, and NAS-09). 

Neanthes arenaceodentata 

Station ID Survival Biomass Dry-weight "Toxicity Hits" 

NAS-01 X X 2 

NAS-02 

NAS-03 

NAS-04 

NAS-05 

NAS-06 

NAS-07 

NAS-08 X 1 

NAS-09 X X X 3 

5. References 

ASTM, 2000. Standard Test Method for Conducting Sediment Toxicity Tests with Polychaetous Annelids 
(ASTM E 1611-2000). American Society for Testing and Materials, Philadelphia, PA. 
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PBSJ 
Environmental Toxicology Laboratory Analysis Request and Chain of Custody Record 
888 West Sam Houston Parkway South Please indicate type of test required 
Suite 110 
Houston, Texas 77042 

Tel: (713) 977-1500 3 Cl: Q) 
0 E "0 .. 4 Fax: (713) 977-9233 
c: ·c: '§ c: ..c: rn·- (/) co Q,) --4= m- ro co E 

roE 
c:~ ,:{ ~ 

C1l Q,) X Q.l -ai-o = ·u; c "-b ·- t a.>t E ro ·-:;:) c-o .DQ,) -a.> 0 Q,) ..C:(f) Q...i 

:;:)- :;:)...., t......C: C1l (/) Q,) c: 0 

Client Name: (A f/5 -oro a.ro a. .... ~8. .Dro ·-
·~ ·~ 

C1l ·c I...U . u. ::1:.2. (.)-..... o.__ a...__ ::::i::::::.. 

Contact Name: Oa.~.~,;A L~ /"JC: I e_ Tel: 7/1. q; l( {;,6C(C(' c 24 hr D24 hr c 24 hr c 24 hr c 24 hr "'K'29.J ll "- a ll [] 

P.O. Number: c 48 hr c 48 hr a 48 hr a 48 hr c 48 hr [] [] [] [] 

Project Name: Gr.,._ fico ()ERA c 7 day c7 day c 7 day c 7 day c 7 day [] c c c 

PBS&J Job No: c c c c [] c [] [] [] 

Special Instructions/comments: 

Sample Date Sample Time PBS&J Use Only 
Sample Type 

Sample Location/10& outfall (Effluent, receiving water. (mm/dd/yy) (Military) 
Containers Received Temperature 

Sediment. etc.) 
From To From To Number Tot. Vol. ·c I nit. 

1 /v/4- <)O I s·~,-; 8-ls -to ----- /232 ~ 
2 

3 

4 

5 

6 

7 I 

Sampled by: 
f/Jc 1/ J+e~ .fior~.,_ /c/lt A ....... -5 Samples received in good condition [J Yes c No 

Print Name "' Signature 

Relinquished by: Date: Time: Re~ J Date: Time: 

1 -~re._ 7-F-'.~.., 1-<...r- ~ ~J.:;A. P-tJ-to j{poJ.. 1/ Jtl lt4-S f )/'I!J6-- S/'IJ;/o l6oz-
;;? --2 

3 

PBS&J Use Only: Received at PBS&J Laboratory: All PBS&J Std Terms and Conditions Apply 



Environmental Toxicology Laboratory Analysis Request and Chain of Custody Record 

PBSJ 
888 West Sam Houston Parkway South Please indicate type of test required 
Suite 110 
Houston, Texas 77042 

~ 0: a> <.[' Tel: (713) 977-1500 0 E "0 c: ·.::: '§ ;J~ Fax: (713) 977-9233 c: ..c: <J)'- <J) co (1) ·;...;: ~ ~ co E 
coE c:~ 

co (1) X a> 03-o =·iii •1.1 Q.) 

·- 'E a>'E E co ·- :::l ~"0 ···t'-'0 ..C:<Jl ..cal -a> 0 (1) co <J) ~ffi 
Client Name: (A..R <) 

:::l ..... :::l..- ......c: 
~8. wJ "OCO a. co C.(il 

·~ ·~ ·c ·u. :::E-2. ::E:=:.. O~ O~ a..~ 

Contact Name: TJ: lA;}_ L,(r.c / ~- Tel: '7l 3-Ct/ lf-~647 c 24 hr c24 hr c 24 hr c 24 hr c 24hr ~{l .• c c c 
./ ' P.O. Number: c 48 hr c 48 hr c 48 hr c 48 hr c 48 hr c c c c 

Project Name: GulJ'Co 6ERA c 7 day c7 day c 7 day c 7 day c 7 day c a a c 

PBS&J Job No: a a c a a c c c c 

Special Instructions/comments: 

Sample Date Sample Time PBS&J Use Only 
Sample Type 

Sample Location/10& outfall (Effluent, receiving water, (mm/dd/yy) (Military) 
Containers Received Temperature 

Sediment, etc.) 
From To From To Number Tot Vol. ·c I nit 

1 NltSo2 C:oi { R-lb-10 I 151.8 1 ' ~G4f.... !)tuM 

2 fVA-S D? I ;f-.m 1 
3 IV A-S oE; I 11-.1~ I \ 
4 1\ J t1 <;'() l/ I I[...., \f... I { 

5 AJA50?') I 17Cb I I IY -Y 
6 7 

7 
/,> 

/Ur t-{ 1-fM -f~o r /1 e_ /1~/i ~ ... 

lves Sampled by Samples received in good condition 0 No 
Print Name 

, 
'Signatu~ 

Relinquished by: 
1\ 

Date: Time: Received by: 
J Date: Time: 

1 /;::?Z;/1, k r;/LJ0 ~~t?~·-;tJ I d--30 lJ~/'11-lAit. ··'&- '7 -/ r'J 1?-3 0 
2 

3 
A /) 

PBS&J Use Only: Received at PBS&J Laboratory: ~-~7~/o /:2..30 ()~.~~-~ All PBS&J Std Terms and Conditions Apply 

' 



Environmental Toxicology Laboratory Analysis Request and Chain of Custody Record 

PBSJ 
888 West Sam Houston Parkway South Please indicate type of test required 
Suite 110 
Houston, Texas 77042 

~ a: Q) 
IIi~ Tel: (713) 977-1500 0 E "'0 c ·c '§ Fax: (713) 977-9233 c .c. ~'t= (/)'- (/) ro Q) ~.~ cu m ro E 

roE 
c2! 

ro Q) X~ -a:>-o =·oo ...... '-P 
E ro ·-:I 2:--o ·-t Q)'t .C. (f) .OQ) -Q) 0 Q) ro lfJ Q) c \.u :I...., :I ..... .....c. 

Lt~S: 
-oro a.ro a.-- ~8. .oro 

Client Name: ·$: ·$: ro ·c . u.. :::.:E-2. ::E:::::.. (.)._. o._. a..._. 

Contact Name: ()t\1)1-J t,~"L.It.- Tel: 713 q lll- 66'l4 o 24 hr o 24 hr o 24 hr o 24hr o 24 hr )(i&JtU.J 0 0 0 

T 7 

P.O. Number: o 48 hr o 48 hr o 48 hr o 48 hr o 48 hr 0 0 0 0 

Project Name: G{A llc.o rse~A o 7 day o 7 day o 7 day o 7 day c 7 day D D 0 0 

PBS&J Job No: 0 0 0 0 D D D D D 

Special Instructions/comments: 

Sample Date Sample Time PBS&J Use Only 
Sample Type 

Sample Location/10& outfall (Effluent, receiving water. (mm/dd/yy) (Military) 
Containers Received Temperature 

Sediment, etc.} 
From To From To Number Tot. Vol. "C I nit. 

1 fJA.S O) )('); ( ~--(7---(l) I crtv I ;) C;,lfL £)(;J~ 

2 fJ ASO 8 I / Cfi) ( . I ~&AL l 
3 AJ A-s 0 a, l I (OJL.. \ 'd-GirL w 
4 

5 

6 

7 J 

/U ~'i l f..{ .fA-~ C!ll. _/!/?~ ~ Sampled by: Samples received in good condition [] No Print Name Signature 

Relinquished~: 
.L 

Date: Time: Rec)~ed by: .-? Date: Time: 

1~~ A-11~ g-17~/0 ) ;).3X l ll)/f4AA;A P?/lh,~ 9,-!7-~(1 1;;13() 
v 

2 

3 
""' / 

PBS&J Use Only: Received at PBS&J laboratory: X'-17,../b /;;2.._~ A v;utjt-u"' /)1p, f .Lilt All PBS&J Std Terms and Conditions Apply 
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URS - Gulfco SERA 10 - \IO'i Job#: 100016848 

I NeanthH arenaceodentata 21 d THt Condition Summ•!l· ASTM E 1811; PBS&J SOP No. 4049 I 
Test Material: Sediment Test Type: 21d Bioaccumulation Static Renewal 

Temperature: 20 ± 1 oc Photoperiod: 16L:8D 

Test Chamber: 1 L glass beaker or wide mouth jar No. Replicates: 5 

Test Organism: Neanthes arenaceodentata Organism Source: C;.,\.{:,:,r" "' \\ .. \. 0. - k~ [)c., , h. 

\0 - G~'bC{ 
qjc, ''" 

... 
Organism Batch No.: Date Received: 

Age Class: 2-3 week old juveniles No. Organisms/Rep: 5 

Aeration: Moderate, overnight before start of test and Control Sediment: Natural sediment from which the test 
throughout duration of test; maintain ;;, 90% organisms are collected 
saturation of dissolved oxygen concentration 

' Feeding Schedule: feed once per day Food Type: 1 ml TetraMarin®/Aifalfa suspension per 
test vessel 

Water Type: clean seawater, natural or reconstituted (28- Water Volume: 775 ml 
36ppt) 

Renewal Schedule: 24 h intervals, beginning on day 0 (minimum) Sediment Volume: -175 ml (2cm depth) 
or as specified 

Comments: 

*See attached documentation for chemistry analysis results. 

Water ChangH/Feedlng ' 

Day 0 1 2 3 4 5 6 7 8 9 10 

Date 
Cf ''" j,o t:; ;,, I { D c;J,zj,J '1/p/10 q/1'1/IC '1/1--/lu q/1{;./r() q /r:r!to P,f/ 8 /tu '<ll~t. I I v f/~o 

Time I•~~~D f too toc:C oqoo iooo 0900 jo;o //00 /OJo \bOO oCfcv 
Initials JW'tb PtL- .fi? 5~<.. YJ )L ~ s~< j)(L_ ~lL DLL.. IE:, 

Day 11 12 13 14 15 16 17 18 19 20 

Date IU1 /;f 1/1) dlb.J{ra AJJ:!/Io '1 1 J.~to 9j0f/t:J 1/Lf, /tn 1(;,-:r Ito df~1/1o f/Jl}to 9}y/,t' 
Time Jlf.X I03c G~3o ''\() () ·;;o~ 0 9bb O'f3o tif3o oqoo \L.at> 
Initials ~ }(~".,/' lB i~J/6V.. hV YJJ L--- PI'-- J~,.... ~ l~ 
(i) IE ~ q ,, ._)I I 0 -----....,. <[. tl .. .) 3c'] 

Initial Review Completed By: __ =p____._· _,_,_.f,_.~;::.-.:=:c...·----
. . . \ 

~ f(\ ~ ~ \ ll-----) Final Review Completed By: ~_) · ·. v 'L/ 
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II Client/Project Name: I URS - Gulfco BERA I Login #: I I 0 • l\ 0 ~ I Job #: 1 100016848 II 

Initiation Date: cr 1 10 \ .a Termination Date: -t1=_0 
Initiation Time: (3 i1J Termination Time: I 33o 

Initials: ~ I~ Initials: JJIL- I ":':> K I Po 

Neanthes arenaceodentata - Survival 
r 

Day 21 Day21 Treatment 
Rep DayO Treatment Rep DayO 

111 Count 2nd Count 111 Count 2nd Count 

- s 3 A s b A s- 3 

8 5 s '5 8 Cj - s ':::J 

CONT c 5 :s ) NAS04 c 5 ~ .~ d) 

D s \) D 5 - .r-
5 :;, ':::> 

E s S' ) ' E s- 4- L( 

A C) 3 ~ A 5 '1 i 
8 s- 5 ) 8 5 ~ <) 

NAS 01 c c; d- '?... NAS05 c 5 :L 2 

D r; '-\ 1 D s 3 ) 

E c; 5 -'7 E s 5 ~ 

A C) S" ~ A ') ~ l1 
8 S' y <-t 8 s ' S" 

NAS 02 c C) s <; NAS06 c I) s- s-
D 5 '1 Lf D q L 4 
E ') 'l '( E c; L f- lf-
A c; 5 ) A .::; -s- t;;; 

8 5 y if 8 s 5' ~ 

NAS 03 c 5 5 s NAS 07 c ') Lj ~ 
I 

t) s .:; 5' !; D D ':J 

I I E s I 5 '5 E ':) q 1../ 

Tech Initials f\~ DJ- ~ Tech Initials: ,4--., .· ~:__ ~ 
Ci) If-- M ic \ 1 I l o ·~ \_ t "I , / t c J 
0 1 c: ~ , o 1. 1 , .... ---r lf 1 

Initial Review Completed By:_'¥----'_-"f)__:...._c_ ____ _ 
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I Client/Project Name: I URS - Gulfco BERA I Login#: I t - \\ o=t I Job#: 1 100016848 

Neanthes arenaceodentata - Survival 
--:-c 

Treatment Rep DayO 
Day 21 

Treatment 
Day21 

Rep DayO 
1• Count 2"d Count 1• Count 2nc1 Count 

3 
~· 

A b '5 A 

I 
B 7 ..:5~ 2. B ..... 

NAS 08 c ~ ~ y c 
0 '1 5 s 0 

E ~ Lf Lf E 

A L3 ~@ 2 A 

B 5" L-f lf B 

NAS 09 c \:) 3 3 c 
0 !) ]_ L 0 

E C) L\' lf E 

A A 

B B 
~ 

I• c c 
0 0 

E E } " 

" 
A A 

B B 

c c 
0 0 

E E 

Tech Initials h)..) <k ' ~'-) Tech Initials: :) 

Q·,t; ~ "l G) 

Q l E flb I t; I . I l.:;, · ---? [ 2.-- 1 

Initial Review Completed By: 7 · .e.__ 
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I Client/Project Name: I URS - Gulfco BERA I Login#: ho -· l \ o~ I Job#: 1 100016848 

I Dally Observation• I' 
Day 

Treatment/ Rep. 
Site 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

CONTROL A ./ v ../ v v / t/ v J ./ v · / / v v 
B / ./ ./ v v v ../ v J 

v' v 
/ / v v 

c ./ J / v v v ../ v v J v / / v J 

D / ./ / v' v v t/ v \1 J L/ / ,/ v t/ 

E 
/ / / v v v i./ tl J J L/ / / v v 

NAS 01 A 
/ 

J </ v' J v t/ v J / v / / v ./ 

B 
/ / / 

{/ v v v t/ J v v / / v ,/ 

c / / t/ J v t/ v ./ J v / / v (/ 
/ 

..._....-
, 

J v J v v 
D ./ 1./ J / l/ / / i/ ./ 

E 
/ 

--- / tl v v v v J .......- L./ t/ v v' ./ 

NAS 02 A / / ./ v J v v J v ./ v / v tl v 

B / v / t/ / .../' v v J v v / ;/ v t/ 

c / ....... / v v' ......... v J ..._. t/ / v tl J v 
D / v / v ._/ v- v v v ..../ [,../ / / v v 

/ ~ / v ...._.. v v J ._../ L/ 
/ v / v' / E v 

./ / v (...../' v v ./ ..._/ v / v' ,.,.,. tl ../ NAS03 A v v 
B / -1" ../ v v 1,...--- ,.._/ v J J L-/ / / / Li v 

/ .J / ~ v~ ..._../ ./ v ' / / v t/ c v L/ J 

D / J / v \/' v _., \_.../ ._../ t/ L/ / / (/ vi 

E / ./ v v ~ v v ' v ../ / 1./ v / v .,/ 

/ ...-' v / v v / J ./ / v ! t/ 
NAS 04 A v v v 

B / v ../ v J v v v J / v / / v v 

c / / ./ v ....__/ 
v ~../"' / v v / /. v' (/ 

v 

D I ./ v V' J L/ ./ J v v / v v 
'-' ' G 

E / ~ 
./ v-- v / J / _../ v / / v tl ../ 

~ 

{ ./ v v \./ v J J ~ v / 

/ v (./ NAS 05 A v v 
B / v v v ._./ v v to/" ../ J ~ 

/ / / v J 

c ,/ v t/ ~ v v L/ t...../ v l/ / { (./ 
(../ v 

D / ,/ v ...__./ v '\._/ ..._...,... v J t/ v ./ ( v 
..__../ I I 

I E / v v t/. 
L/ 

/ v t_.../ ~ J l/7 / v v v 

Technician Initials: fi,"~-J lk ~ . ., 1...._ .9/v" 1::;. .. · .( /)Jl- i f'- IJlL ~ L~" 
1--'. (}:J •< .... .,. 

I 

Key: E = Emergent 
0 = Dead 
.I = All organisms burrowed 

Initial Review Completed By: __ K~_· -"&.---'-------- Cf ~'\, 1 \ Final Review Completed By ' "') \ \~Jt\(~ ~ 

21 d N. arenaceodentata Whole Sediment 4 of 10 QAU Form # 3560 Modified 



I Client/Project Name: I URS - Gulfco BERA I login #: h 0 - \ \ C '1 I Job #: 1 100016848 

I Daily Observations I 
Day 

Treatment I Rep. 
Site 15 16 17 18 19 20 21 

CONTROL A J J J ;../ ..1 
~ v 

8 J J v V' / v - v 
c v J v v / v v 
D v' J ._) / j 

1/ 
/ 

/ 
E v J J v J v ./ 

NAS 01 A v J .; / / v ./ 
8 v j J v / ,/ v' 
c J J J / I ,/' t/' 
D J J J v ./ / v 
E J / v v ./ v- ./ 

NAS 02 A J .I v' / ./ J/ J 
J J J / / / B ./ J/ 

c / J J / / 1/ v 
D I J v / 

{ i ./ v 
E _) J J v / v J 

NAS03 A J I J v ./ !/ ../ 
B t/ J v / / l/ / 
c J J J ~- 7 I 

[/ V' 
D / ./ ,/ v / v v 
E ./ ;/ J / ./ I/ v 

J J v - ./ / NAS 04 A v l 

B J J i/ V' .I ~/, v 
c ./ / ;./ v ../ VI / 

D ,_/ J / v / t! ,/ 

E t/ V' J v / 
L 

/ 

NAS 05 A ../ ./ t/ V ' / I 

ll t/ 
8 v' ./ v" / ../ l/ .../ 

c v J J v ./ ~/ ~,./ 

D v / v v v ../ v v 
{/ v t/ I 

v'. / I 
J E 11 

Technician Initials: f){L- !JIL f)IL- }~ rl:" _l_/-
(; ''-

Key: E = Emergent 
D = Dead 
.I = All orQanisms burrowed 

Initial Review Completed By: ?--~ Final Review Completed By: C\:) \J\o~r\~ ) 
j 
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I Client/Project Name: I URS - Gulfco BERA I Login#: I \O ·- \ 1 o'1 I Job#: 1 100016848 

I O.lly Observation• r 
Day 

Treatment/ Rep. 
Site 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

NAS06 A / _/ c/ v J ./ v' ./ J / ./ ;,/ / / \/ 
B / '\...) / o/ J ./ ~ v J v v /' V' v <./ 

c / .J / t/ J v -v v J v v / / v v' 

0 / J ./ v v J / v ../ .../ v / I / tl ./ 

E ~' .... _/ / l/ J v t/ / v -./ V I / / tl (/ 

NAS07 A 
I v' / v ./ v v ./ J l/ v / 

t/ ./ ../ 

B / / ./ v v v v v' v' J t/ v / tl v 
c / J ,/ v v v ..._/ v ../ v v v' / (/ ./ 

0 / v ./ v v' 
v v 1./ ./ ~ z/ ./ / tl ;/ 

E / ../ / -./ "'--' v v ./ --:7 J v v / r/ v' 

/ J / / v o/ 
/ 

/ rf ./ 
NAS08 A ./ J v v v z/ v 

B I 1.../ / v' J v \/" v J J v v / ( 
l · 

I I .._/ / / ...,...... v v ._,/ J v v / ./ c v v 

0 I v ,/ v '-..._../ 
v v' ./ ._/ ,/' v v I v 

E / J - ./ v ./" v v ./ -..../ 7 v / v ( ../ 

I v ../ l/ f ../ 
NAS 09 A I ./ J v v v _./ / v 

B / \./ / v (..../ v"' / v ._/ ._/ v v { ~ 

c / .__) / v v / (./ __./ L./ jl v tl c./ ~.__,.... 

0 / ,_/ / v v v t../ ~ v" v .; c/ 
L ./ 

...., 
E / I ~ / v 

l ./ 
I.J v f..-/ L../ ._../" v / V' ~ v 

A 

B 

c 
D I 
E 

j 

A 

B 

c 
D 

E 

Technician Initials: t{r') f)l., ).'/ I ( t1;£... I :' .. / ·.,I ,, fJ/L- .,,~.- ~~ tJ; J /ft/ I LB 5>~ 
. 

Key: E = Emergent 
0 = Dead 
./ = All organisms burrowed 

Initial Review Completed By: Y . ~ 
QAU Form # 3560 Modified 



I Client/Project Name: I URS - Gulfco SERA I Login t: l ,o p oC\ l Job#: 1 100016848 

I Dally Obeervatlona I 
Day 

Treatment/ Rep. 
Site 15 16 17 18 19 20 21 

NAS06 A ./ I j v ./ t/ ./ 
B v' J J / / i/ ./ 
c J ..; J v / ;/ '---'""' 

D v J / / ./ 1/ v 
E ,/ J J v / ·/ J 

NAS 07 A J v J / / ,/ ' ./ 

8 J ~ J v ./ ;/ v 
c v J J v ./ v J 

D .,/ v v' v / I / v 
I 

v' / -/ J E v J v 
NAS 08 A J / J v / t/ J 

B J v J v / ~/ J 

c v' J J / / ~ J 

D J / ./ v / i/ \/ 
E v v' J v / i/ v 

NAS 09 A v ~ t/ / ./ 
L/ J 

B J v / v 7 
../ 

1/ 

I 
c ./ / v' v tl 

1/ v 
D v J ./ /' .I v 1./ 

E l/ v c./ v v ./ 

A -. 

B - ' 

c 

D i 

I r 

I ' • E I 
~ I 

A 

B 

c 

0 

E i 

Ted)nicfan Initials: PJL O'L- Dl'-- y ,.,._..- ~..., Lf, h''( 
Key: E = Emergent I 

D = Dead I 

./ = All organisms burrowed I 

Initial Review Completed By: ~-fL- Final Review completed s}::·\~ ~ndUI\. ) 
lP 
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I Client/Project Name: I URS- Gulfco BERA I Login t : !1 0 -- \ l 0 9 l Job t: 1 100016848 

ISSUe e1g1 t- . arenaceo entata T w · h N d 

Treatment/Site REP Pan II Tare WeiQhl (0) TOTAl Treatment/Site REP Pan I Tare Weight (g) TOTAL 

(% ) WT(O) (%) WT(g) 

A 1 . ooq1-q . 0//6 q A 31 .oo -:ro ~ • o.;z.5-:t 0 

8 2 . oo~ 1 5 . 0 to1.~ 8 • 32 • 00-:} 01.. • D I~ l_C, 
Arct!Jv c 3 • 0 f D1. ~ .~6) NAS 05 c 33 . Q0 1- lf1- · 0 I '3_4-:?:! 

D 4 . O[OtfD • D/12_(, D 34 .oO"}o S ,Q{(C,Q 

E 5 . OJObO . 0 1/ 05 E 35 . 00 1-1--\ . 0{ (, -60 

A 6 I ·ODt~t't .o.;z.ot\ A 36 , DO(. 1- ?-.. . 0{ /So 
B 7 . oo~-:}o . Od..Oo5 B 37 · OO{, 10 · D l5'2P 

Control c Jl 8 . oo-:r~5 . OI'}D) NAS 06 c ,. 36 .oo1-\\ \ .1l/--P-re9 
D 9 . 0014_~ - Ol5J..5 D 39 .Oo -:} '3C, • tJ JL/58' 
E 10 . oogo5 - Dl~fo, E 40 · OOb q:, . ofq);z. 

A 11 , 00:}-=ll . 01~52 A 41 . oo&41 .0/54- :J-
8 .,. 12 00-:f-:( 5 .oto"S 8 42 . oo-.:r ~s . o l56Cf. 

AS01 c 13 . 00-::(;1..,0 · 0 OCfC( tf NAS07 c 43 . OO'}lf I . o /1-J.. I 
D 14 . 00 :}1--~ . OfO'l,O D 4<1 . o o:J.Io . 0138 s 
E 15 . 001-'31 . o fl oc, E 45 . oobSF -OL/ 35' 

A 16 . oot-:rf . O:llO?-
fO I 0 I L I 0 I Is 00 

8 17 . 00:} ( 0 . 0 l c, 15 DATE/TIME Drying Initiated 

jo(oz(ro [r§;o 
NAS02 c 18 . oo -=1- C:, ~ . 01~45 DATE/TIME Drying Terminated 

· 00 g JO .0 /q-:f-tf BALANCE ID# -:v::c t 
0'1' 19 

D!Z I pre I . 001-~ 1- . 0 / 56 ~ INITIALS 
E 20 

A 21 .oo :rer s . 0 f1-5 c.t 
B 22 . oo 1-9. -;t... .O I BD3 

NAS 03 c 23 . 00~05 . o~Lf&' Y. CONT = Control CONC = Concentration REP = Replicate 

n 24 . OOb ro 5 .ODl l :;tt..f 
Wt. =Weight ORG. = Organism 

F Ill> 25 , oo -:rs 4 . 02_15~ 
{]) 1-6 /Jf-. 'J(Z->//1 _,(, 6[0?,?.) 

A 26 ·001-l'-\' • 0~~ 2 i @IG Ott- /D/L/!o -S~ l- 0 IS { Q 
.noLq l ·030~ I 8 27 

NAS04 c 28 . OOC.'{S . 0 ~-11<6 
n 29 . 00 c. 17 3 . 0) t.f 25' 
I=_ 3C . QO-:}h ~ . 0} 1] 1-

Initial Review Completed By:. _ _:P:........;_I c _____ _ 

QAU Form # 3560 Modified 21 d N. arenaceodentata Whole Sediment 8 of 10 



I Client/Project Name: I URS- Gulfco BERA ILosin t: i o ·· \1 \)~ I Job~: 1 100016848 

T issue Weight - N. arenaceodentata 

Treatment/Site REP Pan# Tare Weight (g) TOTAL Treatment/Site REP Pan. Tare Weight (g) I 
TOTAL 

(%) WT (g) (%) WT(g) 

A 46 , QOh 1't . O!OG,L{ A z • Oo :f- G 3 D l1- 0 I 
8 47 · Ob'b '1_ . 0 08_b l B 11- . oo 11).. . O/Obd-

NAS08 c 48 ·OOb:(t.e, . oo~SJ- QNQC c lq . oof II . o It 15 
D 49 . 0 01-2..~ . 0113 0 D ~s . 001-5 3 .o-:J.Jc;8 
E 50 . oo"t:ttf ' 0 ll5~ . E ~l- .oo --=t o~ .otf2 3 

A 51 .ooG,"fr . OfO'fl A )£ . oo:rog . 0/5 /o 
8 52 . oo::ttf-(., , 0101-5' B 

NAS 09 c S3 . oo-:{-og .oott5 1 QNQC c 
D 54 . 00 ]-_ e:,::, · oo¥~3 D 

E 55 . 00-::}5 3 . Ol05'5 E 

I 

A A 

8 
I 

B 

c c 
D D 

E E 

A 
I 0 - 0 t ~ f D L f 5 00 

I 

B 
DATE/TIME Drying Initiated 

{O~ot-~tv / !53o 
c DATE/TIME Drying Terminated 

BALANCE 10# ]-9 I 
D 

INITIALS {2.K... !_ 121~ 
E I I 

A 

B 
I 

c I CONT = Control CONC = Concentration REP= Replicate 

n Wt. =Weight ORG. = Organism 
E 

• 

A 

B 

c 
n 

E=. 

Initial Review Completed By:_...ll(J-l[_L ______ _ FiMI Ro.rew C=p<e<ed B>C)2 [Y)(IV\ d ~ 
21 d N. arenaceodentata Whole Sediment 9 of 10 QAU Form # 3560 Modified 



I Client/Project Name: I URS - Gulfco SERA I Login #: l iD - \ \ l.)'q I Job#: 1 100016848 

Test Notes 

Comments 

QAU Fonn # 3560 28 d N. arenaceodentata Whole Sediment 10 of 10 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienU Temp. •c 
Date Sample No./Sample Date (actuaVcorrected) pH rme I nit. 

tJ~ I •u 
URS • Gulfco BERA X '? .4 "116 CONTROL- NEW oqJ 
Day - 1 1 

., , ' URS • Gulfco BERA 

~ ~~DtL /. CONTROL - NEW 

. ' ooo 
Day 

URS - Gulfco BERA y, i 
CONTROL ' 

1·1- ; 

Day o ' 

URS - Gulfco BERA y. l· NAS 01 
Day 0 {. g 
URS - Gulfco BERA y. ! 

·' NAS02 
1.~ 

I ' ' 
Day \ 

URS - Gulfco BERA 0 ' I 
I 

NAS03 ! 

1-~ 
! 

Day_t._ i 

URS - Gulfco BERA 0 
! 

I 

NAS04 l8 
i 
! Day __ i 

URS - Guffco BERA 0 ! NASOS 1. ~ I • 
Day ....f:!__ 8 
URS - Gulfco BERA 0 I ! 
NAS06 ~.~ J 
Day __ 

i I 
URS - Guffco BERA 0 I 
NAS07 :f. 5 ) 
Day _u_ 

URS - Gulfco BERA y. NAS08 l8 l Day£_ 

' URS - Gulfco BERA 

~ I I 
NAS09 j.1( 
Day_Q_ 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienU Sal D.O. NH/4 Date Sample No./Sample Date ,. mgll ppm• I nit 

9/q f. v 

URS - Gulfco SERA 
~\ Iff> CONTROL - NEW 2 c; l <>t 

Day_-_1_ 

·I· 
URS - Gulfco SERA 

HL I D\L CONTROL - NEW 1S 1.) Al A ' Day _Q__ 

I 
URS - Gulfco SERA 

I ( J> CONTROL ;z.S ~:L s Day _2__ 

URS - Gulfco SERA 
NAS 01 l" t-~ I~ 0 I 
Day_t._)_ 

~ ~ 

URS - Gulfco SERA 
L_u ,ul NAS02 ~s 1.1 Day _Q__ 

URS - Gulfco SERA 

<o.J\ NAS03 J_G, 1·1 Day_O_ 

URS - Gulfco SERA 

tO · 0 i NAS04 
~5 1.1 Day _Q__ 

URS - Gulfco SERA 
NAS05 I• 

"" /...? .:; ( 
I 

Day_Q_ 1-1- . 
URS - Gulfco SERA 

I 
NAS06 1..(, 1.1 ~ l. Day_O_ 

I URS - Gulfco SERA 
NAS 07 

;2.&, 1.1- _(__a_ () l ! Day_O_ 

URS - Gulfco SERA 

I NAS 08 2' t·l- D, 
Day__.!}_ 

-~ 

! 
URS - Gulfco SERA 
NAS09 l.~ ?-.1 .{0. ' Day _Q_ 

Comments: \9(( ~~ ~/to{to ~[tf) 

(9 

QAU Form #7420a Rev.9/10/10 Page No. _.t_f: __ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 
~ 

CllenU Temp. •c 
Date Sample No.JSample Date (actuaVoorrected) pH Time I nil. 

URS - Gulfco SERA v. ~ tL-

' 
CONTROL - NEW 1-- ~ l ,_i)o 
Day _L_ 

~ y. URS - Gulfco BERA 
I \' CONTROL 

Day _ \ _ 1 .q \ 
~ 

';(<" y. I URS - Gulfco BERA 
NAS 01 8. 0 Day __ 

'· 
URS - Gulfco BERA X. I NAS02 

~.0 
[ 

Day_l_ 
q 

,. 

" URS - Gulfco BERA y. NAS 03 ~-;) 
4 Day_,_ 

I 

) URS - Gulfco BERA y, NAS 04 
Day_\_ t .o 

... 

0 ·, URS - Gulfco BERA 
NAS 05 , ,t:J -
Day_l_ 

g 
URS - Gulfco BERA 0 NAS 06 ~ - 0 
Day_j__ 

URS - Gulfco BERA v. NAS 07 ~ , 0 Day_l_ 
I 

URS - Gulfco BERA 0 
.. , 

l I NAS 08 ~ . 0 
Day_,_ 

URS - Gulfco BERA 

~ I NAS 01 ~,D ·~ • ! Day __ 

Comments: 

QAU Form #7420a Rev.9/10/10 
Z.t<-

Page No. ___ _ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

ClienV 5al. D.O. NH3N Date Sample No./Sample Date 

"' mg/L ppm• I nit. 

URS - Gulfco BERA 

D\V ;r CONTROL - NEW 
J.b 1, ) Nf\ Day~!_ 

- --

URS - Gulfco BERA 
CONTROL 

~~ 1-. tt 
J [.t.\:\ Day_j_ 

URS - Gulfco BERA 
NAS 01 

?.'1 1·Lf ,o-:; 
I Day_1__ 

- . ~ -

' URS - Gulfco BERA 

I NAS 02 l> o.o-y 
Day-+-- J.-=t 

l URS - Gulfco BERA 
NAS 03 ).1- < o.o( Day--1--- 1-·3 
URS - Gulfco BERA 
NAS 04 

1. > t. 0. 0( 
Day --1--- ')..? 

,., 
URS - Gulfco BERA 
NAS 05 J.1' :j_,-z._ O, OLf 

.J Day_L_ 

~ 
URS - Gulfco BERA 

.i NAS06 1--t 1.~ o.o Day_\_ ,, 
,··!. t ~ 

URS - Gulfco BERA 
NAS07 l.~ -:{.~ <D .o\ Day_L_ 

l URS- Gulfco BERA 
NAS08 J-1-- :(.""3> (o .o{ 
Day_\_ 

- ---

f ( URS - Gulfco BERA 
NAS 0\ 2-~ 1-) () .0 ~ Day __ 

L 

I 
Comments: 

QAU Form #7420a Rev.9/10/10 Page No. _ _ _ _ 



.. WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date (actual/corrected) pH Thne I nit. 

r URS - Gulfco BERA 

~ {b I ' (t CONTROL-NEW ~1 ~ 
I 

. 
Day-!t-

, 

I y, . URS - Gulfco BERA 
CONTROL f.?> I• l 
Day _.1:_ i 

. -

/ ' 
URS - Gulfco BERA 
NAS 01 1-1 Day_l_ 

-. ---

~ 
URS - Gulfco BERA j _C) NAS 02 
Day~ 

URS - Gulfco BERA y NAS03 ~.~ 
Day~ 

I . 
URS - Gulfco BERA y. \ NAS 04 ~ o 

Day ---=::1:_ 
-

j /< URS - Gulfco BERA 
Y·C NAS 05 

:' Day_l_ 

·f~' URS - Gulfco BERA /<' I 
NAS 06 <?· 

- i 
~ 

Day__l_ I 
URS - Gulfco BERA 

~ 
! 

I NAS 07 ·0 i 
• 

Day_l_ I 
URS - Gulfco BERA /. ~0 1·1 .;, I 

I• NAS 08 1 
Day~ i 

I 

I URS - Gulfco BERA 

~ 
,.... 

f 
NAS 09 . ·o 

\ Day ·1_r 
-- -- -

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects - 21d N. arenaceodentata I 

Client/ Sal. D.O. NHN 
Date Sample No./Sample Date 

,_i~ mg/L ppm• I nit. 

. I 
~,' , URS - Gulfco BERA !s ~ ~ IIJtl--1..: lo CONTROL - NEW Q( ,.~1 

Day_l_ 
c 

' 
' URS - Gulfco BERA ,.. 

I CONTROL d-; 1-J <'o .C> \ 
Day .....::1_ 

URS - Gulfco BERA I 
NAS 01 )7 ~3 <o.o I 
Day~ 

URS - Gulfco BERA 
NAS 01_ )l(; ~- 3 <o. ol 

' 
Day __ 

URS - Gulfco BERA 
NAS 03 ) V. "7}.~ o. 0) 
Day_L_ 

URS - Gulfco BERA 
NAS 04 ~ ?-;:; 0, ?..1 \ ~ Day_L 

URS - Gulfco BERA 
~ 

\ NAS 05 Gj ~~ o.o I 
Day _1__ 

I 

URS - Gulfco BERA 

~- ' 
NAS 06 ~lo ~-~ <o.o t Day~ 

- -
l 1/ ,-

URS - Gulfco BERA 

t NAS07 Jl ~~ Cl). D \ 
Day__]_____ j 

- -

URS - Gulfco BERA 
J(c, 1-7- I I NAS 08 <o.vl 

j i Day __l;_ 
' ,I 

URS - Gulfco BERA d I NAS 09 /l ~- } <:"O . o I 
Day~ ! 

-- --

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date 

(actual/corrected) 
pH Time I nit. 

q/ >flo 
URS - Gulfco BERA 

~ CONTROL - NEW l- _; I C ~I \.-Day _.2.__ 

\1\ URS - Gulfco BERA 

~ +.I \ co~~ 
Day 

URS - Gulfco BERA 0 \ 
NAS 01 ·0 
Day_'3_ 

URS - Gulfco SERA X NAS 02 /i) 
'I., Day __3__ 

-~· URS - Gulfco BERA 

~ NAS03 ! :\) 
Day~ 

URS- Gulfco SERA 

~ NAS 04 ~.I'J 
Day_i_ I 

I -

0 
'-

URS - Gulfco BERA 0 . ') NAS05 
Day_]_ 

URS - Gulfco BERA ·~ NAS 06 '[.0 ., 

Day_)_ 

URS - Gulfco BERA /< NAS 07 ~·0 
Day~ 

URS - Gulfco BERA 

~ 
., 

:r. 
NAS 08 1·~ i, :· 

Day_1_ 
-. 

~ 

\ ' URS- Gulfco SERA 

~ 
It-' ~ I 

NAS 09 ~.v 
Day___}_ 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No.--~--+---_Cv_ 



WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 

Client! 
Sal. D.O. NH,N 

Date Sample No./Sample Date 

"" mg/L ppm• I nit. 

.. 

·li) /t:/ro URS - Gulfco BERA 

f CONTROL - NEW 1-.'f 11- HL-
Day_'!._· _ . 

i ' 
I 

URS - Gulfco BERA 
CONTROL 1.. 7-~ L o.'i) Day_}_ 

URS - Gulfco BERA 
.. 

NAS 01 • - L._o. ( Day_~_ 
. 

URS - Gulfco BERA 

1.1- (o I NAS 02 
Day_1_ 

URS - Gulfco BERA (., NAS 03 ~ 'J 
Day_'l_ 1-
URS - Gulfco BERA 

6 7.)- 0. Lf{; NAS 04 
Day_)_ 

URS - Gulfco BERA 

:t- . :t- D .Jy NAS 05 
Day_J_ .. 

' 
,. 

URS - Gulfco BERA 
NAS 06 ~-~ ~ .D ( 
Day ) 

-- ,, 
URS - Gulfco BERA l.,(p -=t. 9" NAS 07 0 Day 3 

URS - Gulfco BERA L . .r, "' I ' NAS 08 7)-Day_)_ 
- -· ~--

: 
URS - Gulfco BERA 

\ NASO~ i-~1- o.3~ Day __ 

Comments: 

QAU Form #7420a Rev.9/13/10 Pege No. ---lL 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata • 
ClienV Temp. •c 

Date Sample No./Sample Date (actuaVcorreoted) pH T1me I nit. 

~/rq f, o 
URS - Gulfco BERA 

~ tfL-CONTROL - NEW -~ )l-
Day -S--OJ 

URS - Gulfco BERA ;YI{ I· CONTROL 1,1-Day ..:f::Jjl_ 

URS - Gulfco BERA 

~ 
-

NAS 01 (!) l-· r Day :f:.__ 

URS - Gulfco BERA 

~ 1.¥' NAS 02 
Day ::t:.._ 

URS - Gulfco BERA 0 ~.4 NAS03 lY 
Day~ 

URS- Gulfco BERA 0 l:~ NAS 04 i9 
Day~ 

URS- Gulfco BERA 0 i.q NAS~~ Day __ 

URS - Gulfco BERA 

~ 1 -~ 
' I ~, 

NASO 
Day~ 

', 
URS - Gulfco BERA Y-

·~ 

NAS 07(!) =f.~ Day~ 

URS - Gulfco BERA 

~ 
' 

NAS~ ':7 .1-- I• 

' 
Day __ 

/ URS - Gulfco BERA 

~ NAS ~(9 +.~ 
~ 

Day __ 

\--\ l t:tll't' l 0 ~ [() 
-

Comments: \S)\E 

QAU Form #7420a Rev.9/13/10 
:)c~ 

Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects - 21d N. arenaceodentata I 

' 
Client/ Sal. D.O. NH3N 

Date Sample No./Sample Date %o mg/l ppm' I nit. 

l I I; URS - Gulfco SERA 
"1 ( ::t,:r L.. 

' 
t\L-CONTROL - NEW . 

Day_L 

URS - Gulfco SERA 

~5 ;;=t- L ·D \ CONTifL 
Day • 
URS - Gulfco SERA 

0.. -:j- ~.~ NAS 01 c Day __g_ 
URS - Gulfco SERA 

1.. > NAS 02 .:7.1 (o . .-
Day --i-

-

URS - Gulfco SERA 
:},? 0. \{ ' 

NAS 03 1...fp Day~ 

URS - Gulfco SERA 1. 5 ==11?' . \ NAS_1_ 
Day 

URS - Gulfco SERA 'l& 1.9 -li NAS~ 
Day 

l 

URS - Gulfco SERA 

I 
NAS 06 1_~ ~ 19 (o . ( •, 

~r Day~ 

URS - Gulfco SERA 

'- v :j,~ . () \ NAS 07 { 
Day~ 

URS - Gulfco SERA 

~-'1 L.., .\; l NAS 08 '1 \t Day~ 

I URS - Gulfco SERA 'L (., 1-t ' NAS09 • 
Day __1_ 

Comments: 

QAU Form #7420a Rev.9/13/10 
Sh 

Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

ClienV Temp. ·c 
Date Sample No./Sample Date 

(actuaVcorrected) 
pH llme I nit. 

11>1 
URS - Gulfco SERA 

~ D CONTf}DL - NEW I'" . 0 0 Dt3 \fL Day __ 

' 
URS - Gulfco SERA M 1-.=t- ( CONTROL 
Day _£_ 

URS - Gulfco SERA 0 NAS 01 1 -l . 
Day _i__ 

URS - Gulfco SERA 

~ _Pj NAS 02 -
- Day~ (1 

URS- Gulfco SERA 

~ 1--1 NAS 03 
Day _s__ 

URS - Gulfco SERA M :t -~ I·· NAS 04 
Day L__ q 

~ 
-

URS - Gulfco SERA 
NAS 05 =t ·I Day___!__ 

URS - Gulfco SERA 

~ :r~ • NAS06 
Day .J..._ 

URS - Gulfco SERA 

~ -=f.\ NAS07 
Day 2.__ 

-

M 1 ·1 URS - Gulfco SERA 
~~ 

NAS 08 

'1 
Day _.L 

I URS - Gulfco SERA 

~ ~ ,c=, NASOJ 
Day __ 

--

Comments: 

QAU Form #7420a Rev.9/13/10 Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienU 
Sal. D.O. NHlN 

Date Sample No./Sample Date .... mg/L ppm~ 
I nit. 

\ {to URS - Gulfco SERA 

1-. f CONTROL - NEW '1S: .. (. .e: , ~l--
Day_5_ .. 

r URS - Gulfco SERA 1i CONTROL =1.~ J {--:::r Day_)_ 

URS - Gulfco SERA 
( NAS 01 =I'~ U.l~ 

Day_$_ 
--- -

I URS - Gulfco SERA 
l) NAS 02 :+,i . 

Day_~_ ~ 

-

I URS - Gulfco SERA 

l.~ ( NAS 03 
~/1 

(o. 
Day _j__ 

URS - Gulfco SERA 
( NAS 04 =7 ;~ . c \ 

Day_~_ 

I'· URS - Gulfco SERA 

~~ NAS05 --=t--( < \ Day __f__ 
I 

URS - Gulfco SERA 
NAS 06 1.> 

~1 
.) -:. 

Day .J:__ 
!~ 

URS - Gulfco SERA '· 
" L_J NAS07 

-=t ·I Lo. \ Day _1__ 

URS - Gulfco SERA t_l NAS 08 -=t. { !. 0' 
-

Day...[__ 
' 

~ 

. ----- --

URS - Gulfco SERA L_[p '1-( ,,_ 
NAS 09 ' tJ .l Day_5_ \ 

Comments: 

QAU Form #7 420a Rev.9/13/1 0 Page No. _ _ _ _ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

ClienU Temp. •c 
Date Sample No./Sample Date (actuaVc:orrected) pH Time I nit. 

"/1 &/t 
URS - Gulfco BERA /< /iL-CONTROL - NEW 1 i I "" Day~ / 

URS - Gulfco BERA 

~ 1.1 CONT!;OL 
Day '\ 
URS - Gulfco BERA 

~ NASl- =1~ 9 Day 't 
URS - Gulfco BERA X, NAS~ ~ .c Day 

URS - Gulfco BERA y, NASl_ 1 .~ I 
Day 

URS - Gulfco BERA X ~.1 NAS 04 
Day _!l_ 

URS - Gulfco BERA 

~ i,j ·• NAS 0~ 
Day __ 

URS - Gulfco BERA 

~ NAS 06 
-=1. cl 

I·} 

.;:· Day_k__ ~ 
~: >< 

~ 

1 

URS - Gulfco BERA 

NASL -=l . r 
Day 

. 

URS - Gulfco BERA 

~ NASL :r . P' 
\ Day 

\ URS - Gulfco BERA v 1 - ~ NAS 09 
Day~ \ \ 

l ' Comments: 

QAU Form #7420a Rev.9/13/10 
l--ev 

Page No. _ _ _ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client/ 
Sal. D.O. NH,N Date Sample No./Sample Date L mg/L ppm I nit. 

l 1 ul t u 

URS - Gulfco BERA 

l_j' os/0 CONTROL - NEW 1-.Y 4L Day ___k_ 

URS - Gulfco BERA 

1 .\.. f..'o/1 CONTROL ) 
Day___k_ 

URS - Gulfco BERA ) _~ (1 5 NAS~ 
Day 

URS - Gulfco BERA 1-. ~ c/.11.. NAS--1- '1) Day 
~ 

J~ . URS - Gulfco BERA lt, 1 -l-NAS-.1_ \ 
Day 

.. 
URS - Gulfco BERA 

+~ NAS04 [_(e <~ -0 l Day _le_ ' 

URS - Gulfco BERA 
NAS Ot 
Day __ l.~ ~- -~ 0 . . , 
URS - Gulfco BERA 

(o .~· NAS~ :r .:}-
Day 

·-·. -~ URS - Gulfco BERA 
" ' NAS 07 "1.-G :t :1-- 0 1 Day ___lt._ . 

~ - ~ 

URS - Gulfco BERA 

L 1-·~ ~~ NAS 08 . 
Day __k_ 

~ 

URS - Gulfco BERA 

i-~ NASOV [,to .Zo .oJ 
Day __ . 

Comments: ~I r Hl ~\1~\1o 0 ~~ ~· \ 
(O ·C I 
0.1 5 
().l..-1.-

QAU Form #7420a Rev.9/13/10 
I ·I) 

Page No. _ _ ! _ _ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

ClienV Temp. ·c Dale Sample No.ISample Date 
(actuaVoorrected) pH Time I nit. 

ilit/ro 
URS - Gulfco BERA 

~ ~ .\ 093> Ll H-L-CONTROL - NEW 
Day_L 

URS - Gulfco BERA /'~( ~.0 CONTROL 
Day~ 

URS - Gulfco BERA ?< 
• 

NAS~ ~ ·0 
Day 

URS - Gulfco BERA 

~ Y-D I NAS~ 
Day 

URS - Gulfco BERA 

~ '( _o NAS 03 

• Day ....3::__ 
-

~ 
URS - Gulfco BERA ro NAS04 
Day2_ 

URS - Gulfco BERA 

~ r,o I ~ 
NAS05 
Day _±_ 

~ 
~ 

[{• Ji 

~ 
~-

URS - Gulfco BERA 
B"r 0 

I• 
NAS06 

·, Day --4:-- "' 
- -

*~ 

~ 
URS - Gulfco BERA 

·' 
NAS_±_ =t- .4 I"- -
Day .' 

v I ~ 
URS - Gulfco BERA 

~ ·:r.i -NAS 08 
Day ....a::_ 

URS - Gulfco BERA 

~ ~ - 0 NAS09 
Day ..]:_ ,,. 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. _..t,..g'-"{1'----



' 
WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

ClienV Sal. D.O. NH~N 
Date Sample NoJSample Date 

"' mg/L ppm .. I nit. 

~h1/t 
URS - Gulfco BERA 

1) ::r ·I 1. f-lL CON~-NEW . f 
Day 

URS - Gulfco BERA 

1--,S Jc CONTROL Lf f 
Day --4----
URS - Gulfco BERA 2..) 1,S ' NAS 01 1.. 0 
Day~ 

URS - Gulfco BERA 1,5 
~ . ~ D l NAS 02 ' 

Day ___]:____ 

URS - Gulfco BERA 

t~ 4-·i !_ • t { NAS 03 
Day~ 

URS - Gulfco BERA 
l.(J l--i NAS04 .1-

Day+.-
-

URS - Gulfco BERA 

£{p [-.; · \ ; 
NASOS -=t .5 Day _3:..__ 

URS - Gulfco BERA 

l~ 1-.S ~· NAS 06 Lo I Day_3__ 

URS - Gulfco BERA 
1~y 1 .c; NASO~ 

Day 
. 

----

URS - Gulfco BERA 
'L~ =f.) (. \ NAS08 . 

Day ...3:._ 
-

\ 
URS - Gulfco BERA 

~~ ::t·S 0. ( NAS 09 
Day~ 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

ClienV Temp. •c 
Date Sample No./Sampte Date (actuaVoorrected) 

pH Time I nit. 

9{1 I c 
URS - Gulfco BERA X ~.0 ' f l 0 

·6{ Bf CONTROL- NEW 
Day ____t_ 

. 

URS - Gulfco BERA X :f-. I , 
CONTI)PL 1 
Day __ 

. 

URS - Gulfco BERA X NAS 01 ~.0 
\ Day ___r_ 

URS - Gulfco BERA X fJ. () I NAS 02 
Day ___t_ 

X 
-

URS - Gulfco BERA 1. , NAS03 
Day __1:._ 1 
URS - Gulfco BERA 

~ ~.0 NASOT ,-Day __ 

URS - Gulfco BERA X 
-

t NAS 05 8,0 
Day ___f_ , 

URS - Gulfco BERA 

~ 8,0 NAS06 

-~ Day~ ~ 
'•' 'fl~: URS - Gulfco BERA X NAS 07 B,o 

Day __J::_ 1 
URS - Gulfco BERA 

~ g,o ' NAS 08 
Day _L_ 

URS - Gulfco BERA X t·l NAS09 
Day_~_ 

~ 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. __ f_,___C0 __ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 
I 

CllenV Sal. D.O. N~N 
Date Sample No./Sampte Date 

'loo mg/L ppm• I nit. 

~{r lu 
URS- Gulfco SERA otL-
CO~x-NEW 2V ?.~ fJ SK'B~ Day 

"\ 

' URS - Gulfco SERA 
CONTROL J_~ ?.~ 01 5 Day _[__ 

URS - Gulfco SERA :1.- -:;_,, NAS~ o. 3 't 
~ 

Day 

URS - Gulfco SERA 

1-·' NA~L l- o.":) I Day 

URS - Gulfco SERA 

7-,1-NAS03 ). o.t.\~ 
Day--!-

URS - Gulfco SERA :j-,j NAS04 ~-; b. b 5 Day --k-
.. 

URS - Gulfco SERA -- -:;,+ NAS Of o.t.f) Day __ 
... -- . 

I• 
URS - Gulfco SERA ,.. 

?-~ NAS 06 D-)~ ... Day1_ ' 

~ 
URS - Gulfco SERA 

}-.8 
I 

NAS Of I• ~ b. )(.; . Day _ _ 

URS - Gulfco SERA f-,r; NAS 08 
,_ 

D. J"l-
Day_L_ 

URS - Gulfco SERA -:;-. ~ 0.1..}~ NAS Otf ..-

Day __ 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. --~_,_b _ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

Client/ Temp. •c 
Dale Sample No./Sample Date (aatuaVcorrected) pH Time I nit. 

--

~ . ~ ~.,~l 
URS - Gulfco SERA ,. CONTROL - NEW &.a f;)...oo OLL 
Day ...!f..-

• URS - Gulfco SERA 0 CONTROL ~-0 
Day~ 't 

\ ~ 

URS - Gulfco SERA X ~-0 NAS 01 
Day_j_ ~ 

' 
URS - Gulfco SERA /< 1.( NAS 02 
Day~ 

q 
URS - Gulfco SERA 

~ NAS 03 f.o Day~ tr 

URS- Gulfco SERA 

~ NAS 04 ~ -0 Day---E..-

~ 
I 

URS - Gulfco SERA 
NAS 05 ~-0 
Day~ 

~ ~ 

URS - Gulfco SERA 

~ NASl- P.o 
' I;:'· Day 1.'; 

1: URS - Gulfco SERA 

~ NAS 07 8.o 
Day-i- 1 •' 

--

~ 
URS - Gulfco SERA 
NAS 08 g,O I Day _!j_ 

I' URS - Gulfco SERA y, I NA~~ ~ .o Day 
, 

Comments: 

QAU Form #7420a Rev.9/16/10 
(D~ 

Page No. ___ _ 



-

WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client/ Sal. D.O. NH~N Date Sample No./Sample Date 

"" mg/L ppm• I nit. 

lq /I 0 
URS - Gulfco SERA V[L I ~ CONTROL-NEW 1 l" . q ,JP. Day ---.ft_ , URS - Gulfco SERA 
CONTROL ..,~ 1· g < 0,4 
Day~ I'". .; 

URS - Gulfco SERA 
r •. NAS 01 .,.,~ 1.r .(o.o\ Day~ 

URS - Gulfco SERA 
NAS 02 ?-S ""<- ~ <o. o l 
Day---£1._ 

URS - Gulfco SERA 
NAS03 

'A~ 1· 1-
..Co.o( 

Day_g_ 
n 

URS - Gulfco SERA 
NAS04 J..S t. i .<'o.o 

l j Day~ 

URS - Gulfco SERA 
NAS 05 l~ ( .'( /O.o/ 

' 
Day~ 

URS - Gulfco SERA 

; 
NAS06 1S f. <t <o . ol 

·.C Day _1__ -
URS - Gulfco BERA 

. ~ 

' 
NAS 07 

~5 1. ~ <() .0 
Day~ "' 
URS - Gulfco BERA 
NASOB s f.. ~ ('O.D( 
Day __i_ 

\ 
URS - Gulfco BERA 
NAS09 ) 1-~ <o.o 
Day __ 

Comments: 

QAU Form #7 420a Rev.9/16/1 0 
)b t) 

Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 
I 

Client/ Temp. •c 
Date Sample No./Sample Date (actual/corrected) pH Time I nit. 

l1 ·I URS - Gulfco BERA 

~ 3.! HL 0 CONTROL - NEW . 3 
Day~ 

URS - Gulfco BERA 

~ ~-) I 
I CON~ 

Day 

URS - Gulfco BERA M NAS 01 8' . Day -iQ_ 
" 

URS - Gulfco BERA % 8- . I NAS 02 
Day~ 

URS - Gulfco BERA 

~ Q ( I I• NAS 03 
Dayju_ . 
URS - Gulfco BERA 

~ r.' 4 
NAS 04 
Day~ 

URS - Gulfco BERA 

~ NAS 05 ~ . 
~. 

Day~ ~· 

\. 
URS - Gulfco BERA 

~ NAS 06 F. 0 
,_ 

' Day ----1£_ 
I 

URS - Gulfco BERA % I NAS07 t . I 
Day~ 

URS - Gulfco BERA /1( NAS 08 ~ , 0 
Day --4.2-
URS - Gulfco BERA % D.o NAS 09 
Day~ 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. __ t_t -~--



WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 

CllenU Sal. D.O. NH1N Dale Sample No./Sample Date %o mg/L ppm• I nit. 

I 1/~u lrL 
URS - Gulfco SERA 

~ 

CONTROL - NEW (_ 4 :t_1- 4L Day _l_iJ_ 

URS - Gulfco SERA l CONT~OL ·t ;- :pip 
I l Day D 

~ ~ 

URS - Gulfco SERA 

2(, G~ NAS 01 

=~-~ Day _J.1___ 

URS - Gulfco SERA 

)1 ' NAS02 1,~ i-·1-
I 

Day..J.L_ 
u 

URS - Gulfco SERA 

b. 3 NAS 03 L) ~~ !I 
Day~ 

URS - Gulfco SERA t5 l), -=t-NAS04 i-.1-Day _lQ_ 

URS - Gulfco BERA +t-"" NAS os
0 1,) o.Go Day ___1..!_ 

URS - Gulfco BERA ·- NAS06 '1., !)-.~ L. Day~ 
. 

"-
URS - Gulfco BERA 25 / ' NAS 07 1. ~ Day __lQ__ 

URS - Gulfco SERA 
'l_ 5 0. 3 ' NASOB 1~V Day __l!_ 

URS - Gulfco SERA 

i, 1- o.' 0 NAS09 1-$ Day _l_~_ 
' 

I Comments: 
.. 

QAU Form #7420a Rev.9/16/10 Page No. __ \ \_1_~ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 
·•. 

Client/ Temp. •c 
Date Sample No./Sample Date (actuaVcorracted) pH Time I nit. 

I 
URS - Gulfco BERA 

~ 9 Z.l 0 CONT~OL-NEW f -1 1 0 1-t L Day_f_. _ 

URS - Gulfco BERA 

~ ~,9 CONTROL 
Day __l.L. 

URS - Gulfco BERA 

~ +.~ NAS 01 
Day_u_ 

URS - Gulfco BERA 

~ l.! NAS 02 
Day _jJ__ 

URS - Gulfco BERA 

~ 'I NAS03 ~ .4 Day_\_(_ 

URS - Gulfco BERA y. NAS 04 =19 Day __tL ,, 

URS - Gulfco BERA 

~ ~ ,9 NAS 05 ' 
Day .JL_ 

URS - Gulfco BERA 

~ g.O I NAS 06 

' 
Day_\_!_ 

URS - Gulfco BERA 

~ ~,9 I 
NAS 07 
DayjJ_ 

Q 

y. .. 

URS - Gulfco BERA 

~.0 NAS_TI_ 
I ~ 

Day l 
-- - . - . --

X URS - Gulfco BERA 

~ ~~ NAS09 
I Day _ll_ 

Comments: (D t E- H L 9lt4>lt1'-"'? [t'L~ 

0 
QAU Form #7420a Rev.9/16/10 Page No. _A1 ___ _ 



,- WET CHEMISTRY LOG- Special Projects • 21d N. arenaceodentata 
I 

ClienU 
Sal. D.O. N~N Date Sample No./Sample Date 

"' mg/L ppm• I nit. 

9l1 '\I 
URS - Gulfco BERA 

i-1- ~ltj CONTROL - NEW 2) fiL Day--!L 

' '". URS - Gulfco BERA 

CONX 1- ) 1 -y (_ . ·D \ 
l 
I Day . \ 
j 

URS - Gulfco BERA I NAS 01 ::;. ' g < \ Day _lL_ 

URS- Guffco BERA 
5 --,r \ NAS02 J Day _ll_ 

URS - Gulfco BERA 
'1) (o .o NAS 03 -1-f" 

Day -4--- . 

URS - Gulfco BERA 

1-NAS 04 :f .i Day _lL_ " 
--

URS - Gulfco BERA 
Lr .0\ 1 NAS05 -=t-. 1 Day ---U--

r.: URS - Gulfco BERA 1.5 :t. t \ NAS06 L Day _u_ 
. 

URS - Gulfco BERA .• ~.s 
J 

NAs on + g- ( ,D \ Day __ 
.. 

~ 

URS - Gulfco BERA 

'1j +.1 
' 

NAS08 (0 
Day _lL 

\ URS - Gulfco BERA 
1,~ -::;- . c; 

\ 
NAS 09 ( 0 
Day_lL -

I Comments: (Y 1 ~ t-\"L- q (1-{l\o ~[~) 

QAU Form #7420a Rev.9/16/10 Page No. __ \_L_.b_ 



WET CHEMISTRY LOG· Special Projects • 21 d N. arenaceodentata 

Client! Temp. ~c 
Date Sample No./Sample Date (actuallcorreoted) pH Tlme I nit. 

I . 

~ 
-

tl;~l~ 
URS - Gulfco SERA 

(-{ L CONTROL-NEW r. t '1> Day .ll._ ,, 
-' - -

~ 
URS - Gulfco SERA I 

CONTROL !'.D Day __l.!::::_ 
- y. URS - Gulfco SERA 

NAS 01 }>', 
Day}];:_ 

-' 

~ '" 
URS - Gulfco SERA 

. NAS 02 f) I 

Day 1.1_ 

. URS - Gulfco SERA 

~ NAS 03 

Fl r 
Day _i!::_ 

URS - Gulfco SERA 

~ NAS 04 8"\ Day __[1_ 

URS - Gulfco SERA 

~ v. NAS 05 
I' Day~ 

- -· 

~ 
URS - Gulfco SERA 

~ NAS 06 P. \ 
..;. 

"' 
-. :;_ Day~ 

;~ URS - Gulfco SERA 

~ NAS 07 f.D Day~ 

URS - Gulfco SERA 

~ NAS 08 to 
Day~ 

--

~ J URS - Gulfco SERA ~-0 NAS 09 
Day~ 

Comments: 

IJ a-
QAU Form #7420a Rev.9/16/10 Page No. ____ _ 



·-, WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

Client/ Sal. D.O. NH3N Date Sample No./Sample Date I nit. %v mgll ppm 

· / c!1·, 
URS - Gulfco SERA HL-CONTROL-NEW l~ l~~ (_'). \ 

I 
Day _ l_l _ 

URS - Gulfco BERA 5 I 
CONTROL l.. -::; ,~ t;, ~ Day~ 

URS - Gulfco SERA 

1. :r ,~ Co.v ( NAS 01 
Day~ . 

URS - Gulfco BERA 

1.~ +-+-NAS02 

I Day .....:!:..L 
URS - Gulfco SERA 

1-) 0. NAS 03 
-::r'--.:;. Day~ 

URS - Gulfco BERA ., 
NAS 04 I· 1.) -:t.t- L 
Day ...J:.L 
URS- Gulfco SERA 
NAS05 t_J' :t.+- '\._ 
Day~ . .. 
URS- Gulfco SERA 

1.S' (u. I NAS 06 -:=J .(, 
~ 

Day ...2.l_ 

I > URS - Gulfco SERA 

t_5 ~,(, Lo. NAS 07 l \ Day~ 
~ 

URS - Gulfco SERA 

' NAS 08 l £_) -:;-I~ ( . 
Day 'L-

\ URS - Gulfco BERA t-5 -::)_I~ (;,D)_ \ NAS Q{l 
Day _ _ 

Comments: 

QAU Form #7420a Rev.9/21/10 Page No. _ _..l.{--1-):____h_ 



l 
WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

Client/ Temp. ·c 
Date Sample No./Sample Date (actuaUcorrected) pH Time I nit. 

r J) 
URS - Gulfco SERA l>-< HL CONTROL - NEW )/ , lo ;:) 

' 
Day -f.1_ 

URS - Gulfco BERA X CONTROL 7/4 Day~ 

URS - Gulfco BERA 
NASO\ 
Day_l_ ~ ~'" URS - Gulfco BERA 

~ ), \ NAS02 
Day _lL 

URS - Gulfco BERA 0 .0 NAS 03 
Day __Li_ 

URS - Gulfco BERA M ~. 0 NAS 04 
Day _11_ . 
URS - Gulfco BERA 

~ NASOS 1.~ J 

Day _il_ 

- URS - Gulfco BERA 

~ l.~ ·· I •~ 
NAS 06 
Day _1}_ 

f ·' URS - Gulfco BERA 

~ I I 

NAS 07 f. 0 
Day _l}_ 

I 

URS - Gulfco BERA 0 •' t 
NAS08 .fl ~ 

I 

Day_iL_ 
I 

- I 

URS - Gulfco BERA 

~ ~I I 1 
NAS 09 
Day _l}_ 

Comments: 

QAU Form #7420a Rev.9/22/10 
tti {Y 

Page No. ___ _ 



, WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

Client/ 
Sal. D.O. NH,N 

Date Sample No./Sample Date 'l.o mgll ppm• I nit. 

k~4 · URS - Gulfco BERA 
CONTROL - NEW L~ :; fLJ A f{L Day __l2_ 

' URS - Gulfco BERA 

I CONTR~ 
Day _l _ t.~ f.~ o. 5 
URS - Gulfco BERA 

?. =1-~ NAS 01 . :t ft, Day __j_J_ I 

URS - Gulfco BERA 
ol 

I 
NAS02 '- 1-. '1 o. Day __l}_ 

URS - Gulfco BERA D. 1/f NAS~ 1H ':1.5 
I Day 

URS - Gulfco BERA 

,(e~ NAS 04 l g r 
Day~ 

URS - Gulfco BERA 
24 ~) (o, ,. NAS 05 \ Day _1!:_ 

URS - Gulfco BERA ::,_ s NAS06 D ,P ( 
Day _]]_ 

URS - Gulfco BERA 

CJ.S 
, .. 

NAS07 1_ ( ~ Day __ll_ 
.. 

URS - Gulfco BERA :r. s NAS08 L 1-Day _l2__ I 

URS - Gulfco BERA 
~~r s .'L NAS 99 t_S 

Day_2._ 
-

Comments: 

QAU Form #7420a Rev.9/22/10 
1~1 

Page No. ___ _ 



-

WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client/ Temp. •c Date Sample No./Sample Date 
(actual/corrected) 

pH Time I nit. 

~~1.~)1o 
URS - Gulfco BERA y ~, CONTROL - NEW ct 1o HL Day -ti-

URS - Gulfco BERA y ' 
I 

co~x i .V Day 

URS - Gulfco BERA v I 

NAS1l :]_, 
Day 

URS - Gulfco SERA y NAS.5J_ g 0 ~ 

Day 

URS - Gulfco BERA y NAS.:1i_ 0. 0 I• 

Day 
I 

URS - Gulfco BERA y NASn_ ~ - ~ Day 

URS - Gulfco SERA v, 1.9 NASL ,, 
Day 

URS - Gulfco BERA y NAS~ 5 , 0 
Day 

URS - Gulfco SERA X 
; 

NASji_ g 1 0 
Day 

URS - Gulfco SERA 0 NAS!i_ r.o Day 
.c 

' 

~ 
~· 

~ 
URS - Gulfco BERA ro NAS~ , · ~ 

Day l I 
--

Comments: 

QAU Form #7420a Rev.9/22/10 
( 5 w 

Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

ClienU Sal. D.O. N~N Date Sample No./Sample Date 

"' mg/L ppm .. lnit. 

I URS - Gulfco BERA »(C ~L ~)'-~ tfD CONT~L-NEW :r. v A-
Day 

URS - Gulfco BERA 
(a \ CON% L L{ :r .r Day 

URS - Gulfco BERA 

D .\5 NAS 01 '1 i- ·1-Day -cl-
URS - Gulfco SERA 

1-.~ ~ NASJL ··i 
. 

Day 
·~ 

URS - Gulfco BERA 

NAS.fj_ 1~~ \ \ \ Day t 

URS - Gulfco BERA 

1-·+- .llt, NA~1£__ 'L~\ Day 

URS - Gulfco BERA 

1-:1--NASJ.j_ L. . ( 
Day 

URS - Gulfco BERA L ,o\ NAS~ & :r-.1-Day 
· ~ 

-,,, 
URS - Gulfco BERA 

NAS4 '16L 1- ·1- { o,o \ 
Day 

URS - Gulfco BERA 
NAS 08 ?_) :r ,l- * ') \ 
Day~ 

URS - Gulfco BERA 
=r~t 

/.._ 0 . L ' 
,, 

NA~4 l Day 

Comments: \g) l t: HL ~ l ,v~ tI D ___:;,; C 1 s) 

QAU Form #7420a Rev.9/22/1 0 
() b 

Page No. ___ _ 



., 

WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

ClienU Temp. •c 
Date . Sample No./Sample Date 

(actuaVcorrected) pH Time I nit. 

0 
-

11 
URS - Gulfco BERA 

,1}_)0 PJL l lo CONTf?L - NEW &.o Day 

I URS - Gulfco BERA Yl( . 
\ CONTROL '/.0 :1 ' 

Day~ 

URS - Gulfco BERA X NAS 01 g.o 
Day-J.L 

I URS - Gulfco BERA 0 NAS Of?s :{.~ 
i 

Day __ 
---

71( URS - Gulfco BERA 
NAS 03 g.o 
Day __j_L_ 

URS - Gulfco BERA 

~ NAS04 
t . ~ 

[h 
Day ---li_ 

URS - Gulfco BERA 

~ NAS 05 1·0 ,. 
Day -lS--
URS - Gulfco BERA JYt1 

... ... •' 

NAS 06 1 . ~ 
,. 

~: { Day ___1)__ 

.·~~ URS - Gulfco BERA 

~ NAS 07 1\4 
Day ___1)_ 

~ 

- -

~ 
URS - Gulfco BERA 
NAS 08 1.") 
Day -ti--
URS - Gulfco BERA 

~ NAS1L ~ . I Day 

Comrr ents: 

QAU Form #7420a Rev.9/22/10 Page No. 



WET CHEMISTRY LOG· Special Projects • 21 d N. arenaceodentata 

Client/ 
Sal. D.O. NH~N Date Sample No./Sample Date .... mg/L ppm• I nit. , URS - Gulfco BERA 

p~ t(, CONTrfL - NEW As l 1: A-Day 

URS - Gulfco BERA 
CONT(fl 
Day l~ 1. ::t <:'0.01 

URS - Gulfco BERA 

NASL 
Day 1ft. 1 .{ o.o(j 
URS - Gulfco BERA 

NAS.Jl_ 
Day 

;].C {. i <. o.o t 

URS - Gulfco BERA 

NASL 
Day iil." {, g o. 0 tf 
URS - Gulfco BERA 
NAS04 
Day ...11._ ~" :b 1 o. 0' 

cJ 

URS - Gulfco BERA 
NAS 05 

~" ',l:. 1 <O.o l Day .....iJ._ 

URS- Gulfco BERA 

NAS!_ 2" 1-· '{ <o.o ' . Day 

URS - Gulfco BERA 
NAS 07 

liP 1· 1: <u.ol 
Day .J..(_ 

URS - Gulfco BERA < o.o I NASJJ_ ;l" 1.K Day 
' 

URS - Gulfco BERA 
1~1 NAS_j]_ ~" <' O,o I Day 

Comtnents: 

QAU Form #7420a Rev.9/22/10 
( 0 b 

Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 
' 

Client/ Temp. •c Date Sample No./Sample Date 
(actuaVcorrected) 

pH Time I nit. 

1~~/1 0 
URS - Gulfco SERA 

~ CONT{~OL - NEW r.o f1to ~ Day 

URS - Gulfco SERA /I( I 

CONi lOL g.o Day li 
URS - Gulfco SERA 

~ I· 
NAS.Th____ g. t) Day 

URS - Gulfco SERA 

~ NASj1_ ~.0 Day 

URS - Gulfco SERA 0 NAS_ft__ ~ 0 ' 
' :• Day 

URS - Gulfco SERA 

~ NASJt_ t.v Day . 
URS - Gu!fco SERA w NA~ji_ r·1 Day 

--

Y1 URS - Gulfco SERA 
NAS 06 

~- D ;, DayJL 

URS - Gulfco SERA 

~ NAS~ K.D 1"'-' 'j --- Day q 
URS - Gulfco SERA 

~ NA~!L t.o 
Day b 

URS - Gulfco SERA 0 NASjJ_ ~. l Day 

Comments: 

QAU Form #7420a Rev.9/22/10 Page No. 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

Client/ Sal. D.O. NH3N I Date Sample No./Sample Date I nit. .... mg/L ppm• 

11 U(lo 
URS - Gulfco BERA 
CONTROL-NEW J~ <61 ~ DIL LS Day __lL_ ~ 

.. 

URS - Gulfco BERA 
.. 

CONT~OL 2~ '8 . \ <"D. 0 I 
Day.JL 

< URS - Gulfco BERA 

)y NAS 01 s · 1 0 .12-t 
Day _l_f:_ .. 

I URS - Gulfco BERA 
NAS 02

6 Day~ J\.\ ~ ' \ {o.ol 

URS - Gulfco BERA 
NAS_j1_ 
Day )~ ~J .( v. 0 

URS - Gulfco BERA 
NAS Ot 
Day~ 1Y 8' , J .0~ 

. . 

URS - Gulfco BERA 

'J_y NAS.J.L 8-d- (0.() \ . Day 
I[J 

URS - Gulfco BERA 
,, 

NAS_Th_ 2'1 <' o.ol 
~ 

~ 
~~ Day - (J . J 

-
URS - Gulfco BERA 

]y NASJ1_ ~ 0 ~b. VI 
Day 

URS - Gulfco BERA . 
NASO~ 
Day __l_k2_ 2'1 8 J <o.ut 
URS - Gulfco BERA 

~u.OI NASJt_ 'LL-f f/ Day · 

Comments: 

QAU Form #7 420a Rev.9/22/1 0 Page No. _ _ _ _ 



WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata II: 
I 

Client/ 
Temp. ·c 

Date Sample No./Sample Date (actuaVcorrected) pH Time I nit. 

4{'Li· ft o 
URS - Gulfco BERA 

~ f7_ HL CONTROL - NEW ' I) 

Day _ l1_ 
I 

URS - Gulfco BERA 

~ CONTROL r. L 
Day ....t..1...._ 

URS - Gulfco BERA /- .f'. \ NAS 01 
Day I "t 

URS - Gulfco BERA 

~ NAS 02 \ Day l3:_ 

URS - Gulfco BERA 

~ ?.\ NASji_ 
Day 

URS - Gulfco BERA y, f. ( NAS04 ' i 

Day __li_ 

URS - Gulfco BERA / NASOS r. Day jl_ 

URS - Gulfco BERA v, NAS 06 F. Day _/_ 

URS - Gulfco BERA 

~ !.\ I> NA~_n_ Day I . 
URS- Gulfco BERA 

~ 8. I NAS ?8 
Day "J.... 

l URS - Gulfco BERA 

~ ~~1-NAS09 
\ Day l3::..._ 

\ 
Comments: ! 

QAU Form #7420a Rev.9/27/10 Lr~ Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

Client' 
Sal. D.O. N~N 

Date Sample No./Sample Date 
~ mgll ppm• I nit. 

(li /t URS - Gulfco BERA 
CONTROL - NEW .l- . HL Day .J.l_ 

URS - Gulfco BERA 
CONTROL 1.~ L l ,1-,_ Day JJ.:_ . 

' 

URS - Gulfco BERA 

-l l NAS 01 
':}.+-

c 
Day ___t::±_ 
URS - Gulfco BERA tf . \ NAS 02 71-Day -l..J:_ 

. 

URS - Gulfco BERA 
NAS03 '2 ~ =t g- IJ, 
Day J.J:_ 

URS - Gulfco BERA c -~ NASji_ ). Li 1-~ Day I 
f 

URS - Gulfco BERA 

I &4 NAS 05 -:;.. r 
Day jl_ . l 

.. -. 
URS - Gulfco BERA 

v .1L.. NAS 06 ~ g-.r Day _I±_ 

URS - Gulfco BERA 

i :j. <( Q .J') NAS 07 
Day __lL_ 

URS - Gulfco BERA 

~ . ' I" NAS 08 l '1 Day J.J:_ 
~----~--. 

URS - Gulfco BERA 
+~ ~ NAS ~9 ) 0; 

Day l3:_ 
---- -

Comments: 

QAU Form #7420a Rev.9/27/10 Page No. ____ _ 



-· 
WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 

ClienU Temp. •c 
Date Sample No./Sample Date (actuaVcorrected) pH Time I nit. 

1 /zr/r 
URS - Gulfco BERA 

~ 1 - ~ 
. HL CONTROL-NEW • 

Day __lL 

URS - Gulfco BERA 

~ 
\ I 

\ 
CONTROL 11 

I ~ 

Day '"6 

URS - Gulfco BERA 

~ NAS 01 =t--1 Day ri 

l URS - Gulfco BERA 

~ NAS 02 1 ,j Day _____!_l_ 
I 

~ 
URS - Gulfco BERA 

f.o it NAS 03 
Day ____.!.!(_ 1 

~ 
-

URS - Gulfco BERA 

1-19 NAS 04 
Day_l _ 

' 
URS - Gulfco BERA y NAS 05 f;D 
Day __!L I· 

~ ~ 
URS - Gulfco BERA 

~ NAS06 r.o 
I_;. Day ___!L • l 

' URS - Gulfco BERA 

~ NAS 07 f.tJ 
Day -'.i_ 

J 
URS - Gulfco BERA bh NASOS ~- 0 Day .J):__ 

URS - Gulfco BERA 

~ g",-u NAS09 
Day _l~_ 

0 

Comments: 

QAU Form #7420a Rev.9/27/10 
f 1 [\__ 

Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects - 21d N. arenaceodentata I 

Client/ Sal. D.O. NH3N Date Sample No./Sample Date %. mg/L ppm• I nit. 

• 
URS - Gulfco BERA 

(1 ·]1 0 co~L-NEw ,, l. ~ ~ tJ. PL 
Day I 

.. , 
URS - Gulfco BERA 
CONTROL < i--1- ( o . \ Day ___1l_ 

' 

URS - Gulfco BERA 
NAS 01 1 · f. ·0 Day __l.i._ 

URS- Gulfco BERA 

kt NAS02 'l.-5 -=f,f- .r 
Day ___11__ 

URS - Gulfco BERA 
l. i._o-NAS03 ~,g Day _jj_ 

URS - Gulfco BERA 
NAS 04 s ~- % 0 0 
Day~ ' 

URS - Gulfco BERA 

L . 
NAS05 I ~ _.o \ Day~ :)..t 

-

URS - Gulfco BERA 
( NAS 06 s -+ -~ I ·.:, Day ..JL . 

I 

!::"·.:,. 
URS - Gulfco BERA 
NAS 07 ' l_ .{ :;.. (" I Day __!S:_ 

' 
URS - Gulfco BERA 
NAS os

1 1·~ /l .(J 
Day ~ 

' l URS - Gulfco BERA 
( \ NAS 09 

. =r.t • c I 
l Day_1_ . 

Comments: 

QAU Form #7420a Rev.9/27/10 Page No. _ _:_/_1_h_ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

Client/ Temp. ·c 
Date Sample No./Sample Date (actualioorrected) pH llme I nit. 

URS - Gulfco SERA lh 
~ 

tz.. CONTROL - NEW ~I \ ttL v Day~ 

. ' URS - Gulfco SERA i% CONTROL 8" . 0 ., 

Day _j1_ 

URS - Gulfco SERA 

~ NAS 01 f 
Dayli_ , () 

URS - Gulfco SERA 

~ NAS 02 r, o 
Dayjj_ . 
URS - Gulfco SERA 

~ t."U NAS 03 
Day-t.L 

IY --

URS - Gulfco SERA r.o NAS 04 
Day J.1_ !1 
URS - Gulfco SERA % 

I• 

NAS ~~ ar , u 
Day_._ 

URS - Gulfco SERA X •. NAS 06 f , D 
~ 

; ·, 

Day _jj_ I '• ' ~ 

URS - Gulfco SERA 

~ 1 NAS 07 f.O Day_li_ 

1% I 
.. 

URS - Gulfco SERA I 

NAS 08 r "l 
Day_D__ I j 

I URS - Gulfco SERA 1/ I I 
NAS1L r:r, 0 

I 
Day 

Comments: 

QAU Form #7420a Rev.9/27/10 Lo av Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienV 
Sal. D.O. NH3N 

Date Sample No./Sample Date %.. mg/L ppm• I nit. 

9/ "It . 
URS - Gulfco BERA 

~l-CONTROL - NEW 

-~ 1-~ Day~ 
,l \ URS - Gulfco BERA 

(L .o CONTROL L. .5 1 ~ Day ...f!_ 

URS - Gulfco BERA 

· ~ ~ NA~_rt_ 2 t. 3 (. D. 
Day 

URS - Gulfco BERA 

'l Lo . I NAS 02 ') l- .) Day _Q_ 

URS - Gulfco BERA 

l-,? NASO 1 ? L Day __ 

URS - Gulfco BERA 

s l- .~ L. o.o J NAS04 
Day _d_ 

URS - Gulfco BERA i ,,, 
NAS~ IS 1.) Lv.D\ ! 
Day ,, I 

i 
-

I URS - Gulfco BERA 

~~ 
j 

).-..; NAS ~ 1.: L. ~, ·,, Day __ ,: 

~ URS - Gulfco BERA 

2 5 NAS 07 1.S' Lc 

' 
Day ji_ 

URS - Gulfco BERA 'l s 
'"c 

NAS 08 l ,) ( I 
t 

Day .Jj_ 
URS - Gulfco BERA c s 1 ~s ( c l NAS11_ 
Day . . 1 

Comments: 

QAU Form #7420a Rev.9/27/10 LOb Page No. ___ _ 



WET CHEMISTRY LOG· Special Projects- 21d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date (actuaVcorrected) pH Time I nit. 

h URS - Gulfco BERA 0 7,, )u ~\, CONTROL - NEW 
Day _1Q_ 

~· 

URS - Gulfco BERA 0 P,o 
\ CONTROL r Day _lQ_ 

' 
URS - Gulfco BERA 

~ NAS 01 ?.u 
Day~ 

URS - Gulfco BERA 

~ ., NAS 02 'f·o 
Day <tO 

j URS - Gulfco BERA 

~ 
-

NAS 03 f .o 
Day .JJ2_ " 

URS - Gulfco BERA 0 NAS04 f .o 
Day ....L2_ 

URS - Gulfco BERA 0 NAS 05 ~.0 
Day~ 

URS - Gulfco BERA y NAS 06 r 0 
I, Day -UZ-

URS - Gulfco BERA 0 NAS 07() ~ ;) 
Day 2:3!_ 

URS - Gulfco BERA 

~ NAS 08D ~.0 
Day~ 

~ 
.. 

URS - Gulfco BERA 
0-0 NAS~ . 

Day __ 
... 

Comments: 

L\o..-
QAU Form #7420a Rev.9/27/10 Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 
I 

Client! 
Sal. D.O. NH3N 

Date Sample No./Sample Date 
%. mg/L ppm• I nit. 

cr(> { 
URS - Gulfco BERA 

L ~ HL CONTROL - NEW 0 
Day~ 

~ 

\ URS - Gulfco SERA 

~ CONTROL &.~ ( 
Day ....:l£_ I 

~ 

URS - Gulfco BERA • NAS 01 l_ 'i 3"-1\) t Day~ 
I 

URS - Gulfco SERA <v l NAS 02 'l c8'-0 
Day~ 

URS - Gulfco BERA 

i NAS 03 r.o (_n •V:\ Day ..l.!?._ 

URS - Gulfco SERA vj ~.0 I NAS 04 

'\. Day~ 

URS · Gulfco SERA 

1. NAS 05 L_) r .1 
Day~ 

_, I·· 
.. 

URS - Gulfco BERA 
~ . 

NAS06 ) ~ ·( .0 
Day ....:1£..._ .. I 

, ,~ 

URS - Gulfco BERA 

~ ~. < I 1'-
NAS 07 i-~ I 
Day~ 

. 
Jl. 

i URS • Gulfco SERA < NAS 08 ~-0 0 
Day L.O 

URS - Gulfco BERA 
t(. 

NAS 09 8'-o < . 1\ Day~ 

Comments: 

QAU Form #7420a Rev.9/27/10 
·1_ I to 

Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 
' 

Client/ Temp. ·c 
Date . Sample No./Sample Date (actual/correcled) pH Time I nit. 

I 

% f, I 
URS - Gulfco BERA 

HL CONTROL [.0 {,1 
Day _.!::_l_ .. 

URS - Gulfco BERA 

~ 5 0 , 
NAS 01 

~. 
Day _}J_ 

~ 
URS - Gulfco BERA 

~ ~ ,0 NAS 02 
Day~ 

URS - Gulfco BERA ;y1( NAS 03 fl ·, 
Day __2:1__ I 

I URS - Gulfco BERA 0 r.' NAS 04 
Day "-\ 

URS - Gulfco BERA ;YI( NAS 05 t,\ I •· 
Day _2l_ 

' 
! 

~ 
~ 

URS - Gulfco BERA 
~ ~ 

t ~. 

NAS 06 . v 
Day~ 

URS - Gulfco BERA 

~ f.o NAS 07 ,-
Day~ I 

I URS - Gulfco BERA 

~ 8'. ' 
~ 

NAS08 
Day __2:l_ 1 
URS - Gulfco BERA % ~. \ NAS 09 ~ 

I•· Day _21_ 

Comments: 

QAU Form #7420a Rev.10/1/10 
2L ~· 

Page-No. ____ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

Client/ SaL D.O. NH3N 
Date Sample No./Sample Date 'I.e mg/L ppm• I nit. 

I URS - Gulfco BERA 
l-{t-I CONTROL l l .t 

/ 

( Day _::l_ 
(. , 

URS - Gulfco BERA 

~ ( NAS 01 1 .7- \ Day 2.!_ 

URS - Gulfco BERA 
NAS 02 <) l -1- ( \:1 \ I Day J:...L_ I ----

I URS - Gulfco BERA 
NAS 03 s =f,l- Lo.u Day~ 

~ 

URS - Gulfco BERA < NAS 04 5 =t .+- ' Day_lL 
. 

URS - Gulfco BERA 
5 NAS 05 '::f , 9' {~· 

Day _li_ 

URS - Gulfco BERA 
~ 

NAS 06 1--r 1.. (). ·. 
Day ___ll_ L 

c, 

ll URS - Gulfco BERA 
NAS 07 '1- 5 1J < I Day --lL l 

URS - Gulfco BERA _y ( l NAS 08 =f ,r tO 
Day_lL 

-!j URS - Gulfco BERA 
l.. :;- /8 J NAS 09\ (j . 

Day_'\._ 
. 

~ 

Comments: 

QAU Form #7420a Rev .1 0/1/10 
2. L b Page No. ____ _ 



TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

DATE: 9/10/10 TEST NUMBER: 9/10/10 DURATION: 
TOXICANT CdCl2 
SPECIES: Neanthes arenaceodenta 

RAW DATA: Concentration 
(mg/1) 

.00 
4.80 
6.30 
8.40 

11.20 
15.00 
20.00 

SPEARMAN-KARBER TRIM: 

Number 
Exposed 

9 
9 
9 
9 
9 
9 
9 

.00% 

SPEARMAN-KARBER ESTIMATES: LC50: 
95% LOWER CONFIDENCE: 
95% UPPER CONFIDENCE: 

Mortalities 

1 
0 
1 
8 
9 
9 
9 

7.40 
6.86 
7.99 

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING. 
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION. 

96 H 



II CUent I PBS&J STOX - CdCI2 I Login No. I P8SIJ Job NO. I 470001.00 0400 

96 h Acute Neanthes arenaceodentata Toxicity Test Condition Summary 
Test Method ASTM E 1611 

Test Organism: Neanthes arenaceodentata 2-3 wk old juveniles 

Test Type: Acute Static 96 h 

Temperature: 20 ± 1 16:8 h; ambient light; 50-100 
ft-c 

Test Chamber size: 40 ml plastic cup None 

No. d Replicates: 3 3 (minimum) 

30 ml (minimum) LAB-W (20 ppt) 

None None 

NA N/A 

~ 90% survival in control N/A 

Nit 

I Teet Concentratfona (mgiL): • ] Control. 4.8, 6.3, 8.4, 11.2, 15.0, 20.0 I NA 

IL?,o rl 

1\Jf\ 

How Date Tlme rnHiala r:Jtt~7 ; !.~} h, ~· ~~ Date nine . : ; lnltlllt 

cq I() J I o Hl- / fl& ~h,;- _·,':' r. 1}n),~ 
' 

~ Oh lnltldan 15~ l ) so ? ·' . ,., 

24h Counts 
·~ q/tl /Jo ,~ )0 nrL- 89.,!'~~~ q{t4 f lD ILf 3 o St{_ 

<tah Counts qj 11 ./1o I 5'-oD J)(L- ·:~;li~~~~-\; NA NA NA 

This test was conducted in accordance with the method standards or according to the exception(s) as noted: 

W11m 
Data correction codes: IE-incorrect entry; WC- wrong column; WR-wrong row; TN-transposed number; ONV-organism not visible Initial Review 

96 hr Neanthes arenaceodentata - STOX 



I Clietlt I PBS&J STOX - CdCI2 I P8S&J Job No. I 47ooo1.oo o4oo 

Acute Toxicity Test with Neanthes arenaceodentata 
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I Client I PBS&J STOX - CdCI2 I LOgin No. I PBS&J Job No. I 47ooo1.oo o4oo 

Water Quality Parameters -Neanthes arenaceodentata 
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Water Quality Parameters -Neanthes arenaceodentata 
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PBS&J Job No. 1 00016848 

AppendixC 

Statistical Analyses 

69 URS- Gulfco BERA Sediment Tests 



CETIS Analytical Report Report Date: 

Test Code: 

05 Oct-10 10:10 (p 1 of 21) 

Gulfco-BERA 1 02-5451-4489 

Neanthes 20-d Survival and Growth Sediment Test PBS&J Environmental Toxicology Laboratory 

Analysis 10: 05-1830-7015 Endpoint: Survival Rate CETIS Version: CETISv1.8.0 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch 10: 13-0329-4912 Test Type: Survival-Growth Analyst: 

Start Date: 10 Sep-10 13:00 Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater 

Ending Date: Species: Neanthes arenaceodentata Brine: HW-Marinemix 

Duration: N/A Source: Cal State Univ. Long Beach Age: 

Sample Code Sample 10 Sample Date Receive Date Sample Age Client Name Project 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-1 0 61h URS Corp 100016848 

2F8DB23 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16 00 17 Aug-10 12 30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17Aug-1010:02 17Aug-1012:30 24d 3h 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - BERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - BERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - BERA NAS-03 

28602B1E Test Sediment Gulfco Marine - BERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - BERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine- BERA NAS-06 

64BB680B Test Sediment Gulfco Marine - BERA NAS-07 

196479DF Test Sediment Gulfco Marine- BERA NAS-08 

141B370A Test Sediment Gulfco Marine - BERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD 

Angular (Corrected) 0 C>T Not Run 24.6% 

Dunnett's Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical OF MSD P-Value Decision(a:5%) 

64B810E3 2F8DB23 2.317 2.506 8 0.2938 0.0744 Non-Significant Effect 

35ED0318 1.219 2.506 8 0.2938 0.4202 Non-Significant Effect 

634EFACF 0.4063 2.506 8 0.2938 0.7827 Non-Significant Effect 

28602B1E 1.596 2.506 8 0.2938 0.2605 Non-Significant Effect 

1CD8C95F 2.317 2.506 8 0.2938 0.0744 Non-Significant Effect 

31EOE5B3 1.219 2.506 8 0.2938 0.4202 Non-Significant Effect 

64BB680B 0.8125 2.506 8 0.2938 0.6123 Non-Significant Effect 

196479DF 3.506 2.506 8 0.2938 0.0042 Significant Effect 

141B370A 3.85 2.506 8 0.2938 0.0016 Significant Effect 

000-209-180-1 CETISrM v1.8.0.4 Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 05-1830-7015 Endpoint: Survival Rate 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 0.9939352 0.1104372 9 3.214 

Error 1.374281 0.03435702 40 

Total 2.368216 0.1447943 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Mod Levene Equality of Variance 2.788 3.067 0.0167 

Distribution Shapiro-Wilk W Normality 0.9719 0.9367 0.2760 

Distribution Kolmogorov-Smirnov D 0.08322 0.1453 0.4953 

Distribution D'Agostino Skewness 0.9149 2.576 0.3602 

Distribution D'Agostino Kurtosis 0.4794 2.576 0.6316 

Distribution D'Agostino-Pearson K2 Omnibus 1.067 9.21 0.5866 

Distribution Anderson-Darling A2 Normality 0.3312 3.878 0.5245 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 1 1 1 1 

2F8DB23 5 0.76 0.6608 0.8592 0.4 

35ED0318 5 0.88 0.8383 0.9217 0.8 

634EFACF 5 0.96 0.926 0.994 0.8 

28602B1E 5 0.84 0.7764 0.9036 0.6 

1CD8C95F 5 0.76 0.6608 0.8592 0.4 

31EOE5B3 5 0.88 0.8383 0.9217 0.8 

64886808 5 0.92 0.8783 0.9617 0.8 

196479DF 5 0.64 0.5764 0.7036 0.4 

141B370A 5 0.6 05239 0.6761 0.4 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

648810E3 5 1.345 1.345 1.345 1.345 

2F8D823 5 1.074 0.9636 1.184 0.6847 

35ED0318 5 1.202 1.153 1.252 1.107 

634EFACF 5 1.298 1.257 1.338 1.107 

2860281E 5 1.158 1.085 1.232 0.8861 

1CD8C95F 5 1.074 0.9636 1.184 0.6847 

31EOE583 5 1.202 1 153 1.252 1.107 

64886808 5 1.25 1.2 1.3 1.107 

196479DF 5 0.9342 0.8665 1.002 0.6847 

1418370A 5 0.894 0.8136 0.9743 0.6847 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

05 Oct-10 10:11 (p 2 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

0.0051 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

1 0 0 0.0% 0.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04 0.08944 9.32% 4.0% 

1 0.07483 0.1673 19.92% 16.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04899 0.1095 11.91% 8.0% 

0.8 0.07483 0.1673 26.15% 36.0% 

0.8 0.08944 0.2 33.33% 40.0% 

Max Std Err Std Dev CV% %Effect 

1 345 0 0 0.0% 0.0% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.04763 0.1065 8.21% 3.54% 

1.345 0.08639 0.1932 16.68% 13.91% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.05833 0.1304 10.43% 7.08% 

1.107 0.07959 0.178 19.05% 30.55% 

1.107 0.09448 0.2113 23.63% 33.55% 

Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 05-1830-7015 Endpoint: Survival Rate 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 

648810E3 1 1 1 1 1 

2F8D823 0.6 1 0.4 0.8 1 

35ED0318 1 0.8 1 0.8 0.8 

634EFACF 1 0.8 1 1 1 

2860281 E 0.6 1 0.8 1 0.8 

1CD8C95F 0.8 1 0.4 0.6 1 

31EOE583 0.8 1 1 0.8 0.8 

64886808 1 1 08 1 0.8 

196479DF 0.6 0.4 0.8 0.6 0.8 

1418370A 0.4 0.8 0.6 0.4 0.8 
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Report Date: 

Test Code: 

05 Oct-10 10:11 (p 3 of 21) 

Gulfco-8ERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

05 Oct-10 10:11 (p 4 of 21) 

Gulfco-BERA I 02-5451-4489 

Neanthes 20-d Survival and Growth Sediment Test PBS&J Environmental Toxicology Laboratory 

Analysis 10: 01-7680-5971 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1 .8.0 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch 10: 13-0329-4912 Test Type: Survival-Growth Analyst: 

Start Date: 10 Sep-10 13:00 Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater 

Ending Date: Species: Neanthes arenaceodentata Brine: HW-Marinemix 

Duration: N/A Source: Cal State Univ. Long Beach Age: 

Sample Code Sample 10 Sample Date Receive Date Sample Age Client Name Project 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h URS Corp 100016848 

2F8DB23 00-4986-3459 13Aug-10 12:32 13Aug-10 1602 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12 30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12 30 24d 20h 

1CD8C95F 04-8396-9375 16Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64886808 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - SERA York River, VA 

2F80823 Test Sediment Gulfco Marine - SERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - SERA NAS-02 

634EFACF Test Sediment Gulfco Marine - SERA NAS-03 

2860281E Test Sediment Gulfco Marine - 8ERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - SERA NAS-05 

31EOE583 Test Sediment Gulfco Marine - SERA NAS-06 

64886808 Test Sediment Gulfco Marine - 8ERA NAS-07 

196479DF Test Sediment Gulfco Marine - SERA NAS-08 

1418370A Test Sediment Gulfco Marine - SERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD 

Untransformed 0 C>T Not Run 47.7% 

Dunnett's Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical OF MSD P-Value Decision(a:5%) 

648810E3 2F8D823 2.748 2.506 8 0.9821 0.0291 Significant Effect 

35ED0318 -0.8904 2.506 8 0.9821 0.9910 Non-Significant Effect 

634EFACF -1.648 2.506 8 0.9821 0.9994 Non-Significant Effect 

2860281 E -8.586 2.506 8 0.9821 1.0000 Non-Significant Effect 

1CD8C95F -1.62 2.506 8 0.9821 0.9994 Non-Significant Effect 

31EOE583 0.4183 2.506 8 0.9821 0.7783 Non-Significant Effect 

64886808 0.9695 2.506 8 0.9821 05382 Non-Significant Effect 

196479DF 2.476 2.506 8 0.9821 0.0534 Non-Significant Effect 

1418370A 2.748 2.506 8 0.9821 0.0290 Significant Effect 

000-209-180-1 CETIS™ v1.8.0.4 Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 01-7680-5971 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-1 0 15 03 Analysis: Parametric-Control vs Treatments 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 77.57763 8.619737 9 22.46 

Error 15.35432 0.3838581 40 

Total 92.93195 9.003594 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 13.57 21.67 0.1385 

Variances Mod Levene Equality of Variance 1.183 3067 0.3408 

Distribution Shapiro-Wilk W Normality 0.9511 0.9367 0.0377 

Distribution Kolmogorov-Smirnov D 0.1105 0.1453 0.1264 

Distribution D'Agostino Skewness 2.68 2.576 0.0074 

Distribution D'Agostino Kurtosis 2.312 2.576 0.0208 

Distribution D'Agostino-Pearson K2 Omnibus 12.52 9.21 0.0019 

Distribution Anderson-Darling A2 Normality 0.6844 3.878 0.0739 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2 058 1.899 2.218 1.454 

2F8DB23 5 0.9817 0.8018 1.162 0.58 

35ED0318 5 2.407 2.263 2.551 1.94 

634EFACF 5 2.704 2.502 2.907 1.918 

28602B1E 5 5.423 5252 5.593 4.78 

1CD8C95F 5 2.693 2209 3.177 1.517 

31EOE5B3 5 1.894 1.628 2.161 1.27 

64BB680B 5 1.679 1.494 1.863 1.193 

196479DF 5 1.088 0.9857 1.191 0.69 

141B370A 5 0.9815 0.7429 1.22 0.45 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

05 Oct-1 0 1 0:11 (p 5 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

1.603 0.2114 0.4728 48.16% 52.31% 

2.91 0.1693 0.3786 15.73% -16.95% 

3.358 0.2379 0.5319 19.67% -31.38% 

5.925 0.2002 0.4477 8.26% -163.4% 

4.653 0.569 1.272 47.25% -30.83% 

3.097 0.3138 0.7017 37.04% 7.96% 

2.45 0.2169 0.4849 28.89% 18.46% 

1.36 0.1205 0.2695 24.76% 47.14% 

2 07 0.2805 0.6272 63.9% 52.32% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 01-7680-5971 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-1 0 15 03 Analysis: Parametric-Control vs Treatments 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

64B810E3 2.564 2.27 1.876 1.454 2.128 

2F8DB23 1.603 0.58 1.37 0.605 0.75 

35ED0318 2.656 2.262 2.268 2.91 1.94 

634EFACF 1.918 2.528 3.358 2.918 2.8 

28602B1E 5.717 4.78 5.208 5.484 5.925 

1CD8C95F 4.653 2.248 3.23 1.517 1.818 

31EOE5B3 1.27 1.7 1.6 1.805 3 097 

64BB680B 1.712 1.688 2.45 1.35 1 '193 

196479DF 1.283 0.96 0.69 1.36 1.147 

141B370A 207 0.8225 0.81 0.45 0.755 
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Report Date: 

Test Code: 

050ct-10 10:11 (p6of 21) 
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PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1 .8 0 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

05 Oct-1 0 1 0:11 (p 7 of 21) 

Gulfco-BERA 1 02-5451-4489 

Neanthes 20-d Survival and Growth Sediment Test PBS&J Environmental Toxicology Laboratory 

Analysis ID: 07-9275-2912 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.0 

Analyzed: 04 Oct-1 0 15:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 13-0329-4912 Test Type: Survival-Growth Analyst: 

Start Date: 10 Sep-1 0 13 00 Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater 

Ending Date: Species: Neanthes arenaceodentata Brine: HW-Marinemix 

Duration: N/A Source: Cal State Univ. Long Beach Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h URS Corp 100016848 

2F8DB23 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35E00318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12:30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - BERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - BERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - BERA NAS-03 

28602B1E Test Sediment Gulfco Marine - BERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - BERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine - BERA NAS-06 

64BB680B Test Sediment Gulfco Marine - BERA NAS-07 

196479DF Test Sediment Gulfco Marine - BERA NAS-08 

141B370A Test Sediment Gulfco Marine - BERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD 

Untransformed 0 C>T Not Run 42.9% 

Dunnett's Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical DF MSD P-Value Decision(a:5%) 

64B810E3 2F8DB23 3.956 2.506 8 0.8829 0.0012 Significant Effect 

35ED0318 -0.1828 2.506 8 0.8829 0.9340 Non-Significant Effect 

634EFACF -1.547 2.506 8 0.8829 0.9991 Non-Significant Effect 

28602B1E -6.988 2.506 8 0.8829 1.0000 Non-Significant Effect 

1CD8C95F 0.1715 2.506 8 0.8829 0.8577 Non-Significant Effect 

31EOE5B3 1.166 2.506 8 0.8829 0.4447 Non-Significant Effect 

64BB680B 1.492 2.506 8 0.8829 0 3009 Non-Significant Effect 

1964790F 3.89 2.506 8 0.8829 0 0014 Significant Effect 

141B370A 4.279 2.506 8 0.8829 0.0005 Significant Effect 

000-209-180-1 CETIST'-' v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 07-9275-2912 Endpoint: Mean Dry Biomass-mg 

Analyzed: 04 Oct-10 15:02 Analysis: Parametric-Control vs Treatments 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 62 09045 6.898939 9 22.24 
Error 12.40873 0.3102184 40 
Total 74.49918 7.209157 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 1959 21.67 0.0206 

Variances Mod Levene Equality of Variance 1.847 3.067 0.1003 
Distribution Shapiro-Wilk W Normality 0.9545 0.9367 0.0523 

Distribution Kolmogorov-Smirnov D 0.1258 0.1453 0.0464 

Distribution D'Agostino Skewness 1.535 2.576 0.1247 
Distribution D'Agostino Kurtosis 2.253 2.576 0.0243 

Distribution D'Agostino-Pearson K2 Omnibus 7.431 9 21 0.0243 
Distribution Anderson-Darling A2 Normality 0.7207 3.878 0.0599 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2.058 1.899 2.218 1.454 

2F8DB23 5 0.6648 0.5914 0.7382 0.484 

35ED0318 5 2.123 1.956 2.29 1.552 

634EFACF 5 2.603 2.369 2.837 1.918 

2860281E 5 4.52 4.228 4.812 3.43 

1CD8C95F 5 1.998 1.584 2.412 0.91 

31EOE583 5 1.648 1.445 1.85 1.016 

64886808 5 1.533 1.385 1.681 0.954 

196479DF 5 0.688 0.6058 0.7702 0.384 

1418370A 5 0.5512 0.4594 0.643 0.18 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

05 Oct-10 10:11 (p 8 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1 %) 

Equal Variances 

Equal Variances 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

0.962 0.08634 0.1931 29.04% 67.7% 

2.656 0.1964 0.4391 20.68% -3.13% 

3.358 0.2752 0.6154 23.64% -26.47% 

5.484 0.3434 0.7679 16.99% -119.6% 

3.722 0.4873 1 09 54.54% 2.93% 

2.478 0.2382 0.5327 32.33% 19.96% 

1.96 0.1742 0.3896 25.42% 25.53% 

0.918 0.09667 0.2162 31.42% 66.58% 

0.828 0.1079 0.2413 43.77% 73.22% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 07-9275-2912 Endpoint: Mean Dry 8iomass-mg 

Analyzed: 04 Oct-10 15:02 Analysis: Parametric-Control vs Treatments 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

648810E3 2.564 2.27 1.876 1454 2.128 

2F8D823 0.962 0.58 0.548 0.484 0.75 

35ED0318 2.656 1.81 2268 2.328 1.552 

634EFACF 1.918 2.022 3.358 2.918 2.8 

2860281E 3.43 4.78 4.166 5.484 4.74 

1CD8C95F 3.722 2.248 1.292 0.91 1.818 

31EOE583 1.016 1.7 1.6 1.444 2.478 

64886808 1.712 1.688 1.96 135 0.954 

196479DF 0.77 0.384 0552 0.816 0.918 

1418370A 0.828 0.658 0.486 0.18 0.604 
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Report Date: 

Test Code: 

05 Oct-1 0 1 0:11 (p 9 of 21) 

Gulfco-8ERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 
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Ran kits 
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CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-1 0 13 29 Analysis: Parametric-All Pairwise 

Batch ID: 13-0329-4912 Test Type: Survival-Growth 

Start Date: 10 Sep-10 13:00 Protocol: ASTM E1611-00 (2000) 

Ending Date: Species: Neanthes arenaceodentata 

Duration: N/A Source: Cal State Univ. Long Beach 

Sample Code Sample ID Sample Date Receive Date Sample Age 

648810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h 

2F80823 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12:30 24d 21h 

2860281E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE583 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64886808 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

1418370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 10 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

648810E3 Control Sediment Gulfco Marine - SERA York River, VA 

2F80823 Test Sediment Gulfco Marine - SERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - SERA NAS-02 

634EFACF Test Sediment Gulfco Marine - SERA NAS-03 

2860281E Test Sediment Gulfco Marine - SERA NAS-04 

1C08C95F Test Sediment Gulfco Marine - SERA NAS-05 

31EOE583 Test Sediment Gulfco Marine - SERA NAS-06 

64886808 Test Sediment Gulfco Marine - SERA NAS-07 

196479DF Test Sediment Gulfco Marine - SERA NAS-08 

1418370A Test Sediment Gulfco Marine- SERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement. 

000-209-180-1 CETISTM v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-10 1329 Analysis: Parametric-All PaiJWise 

Data Transform Zeta Alt Hyp MC Trials NOEL 

Untransformed 0 D<>O Not Run 

Student-Newman-Keuls Test 

Sample Code VS Sample Code Test Stat Critical OF MSD 

648810E3 2F8D823 3.886 4 04 8 1.119 
35ED0318 1.259 2.859 8 0.7922 

634EFACF 2.331 3.792 8 1.051 
2860281E 12.14 4.04 8 1.119 

1CD8C95F 2.29 3.443 8 0.954 

31EOE583 0.5915 2.859 8 0.7922 
64886808 1.371 3.443 8 0.954 

196479DF 3.502 3.792 8 1.051 

1418370A 3.887 4.232 8 1.173 

2F8D823 35ED0318 5.145 4.232 8 1.173 
634EFACF 6.217 4.521 8 1.253 

2860281E 1603 4.635 8 1.284 

1CD8C95F 6.177 4.389 8 1.216 

31EOE583 3.295 3.792 8 1.051 
64886808 2.515 3.443 8 0.954 

196479DF 0.3844 2.859 8 0.7922 

1418370A 0.0006016 2.859 8 0.7922 

35ED0318 634EFACF 1.072 3.443 8 0.954 

2860281E 10.88 3.792 8 1.051 

1CD8C95F 1.031 2.859 8 0.7922 

31EOE583 1.851 3.443 8 0.954 

64886808 2.63 3.792 8 1.051 

196479DF 4.761 4.04 8 1.119 

1418370A 5.146 4.389 8 1.216 

634EFACF 2860281E 9.811 2.859 8 0.7922 

1CD8C95F 0.04066 2.859 8 0.7922 
31EOE583 2.923 404 8 1.119 

64886808 3.702 4.232 8 1.173 

196479DF 5.833 4.389 8 1.216 

1418370A 6.218 4.635 8 1.284 
2860281E 1CD8C95F 9.851 3.443 8 0.954 

31EOE583 12.73 4.232 8 1.173 
64886808 13.51 4.389 8 1.216 

196479DF 15.64 4.521 8 1.253 

1418370A 16.03 4.735 8 1.312 

1CD8C95F 31EOE583 2.882 3.792 8 1.051 

64886808 3.662 4.04 8 1.119 

196479DF 5.792 4.232 8 1.173 
1418370A 6.177 4.521 8 1.253 

31EOE583 64886808 0.7796 2.859 8 0.7922 

196479DF 2.91 3.443 8 0.954 

1418370A 3.295 4.04 8 1.119 

64886808 196479DF 2.131 2.859 8 0.7922 

1418370A 2.516 3.792 8 1.051 

196479DF 1418370A 0.385 3.443 8 0.954 

000-209-180-1 CETJSTM v1.8.0.4 

Report Date: )5 Oct-10 10:11 (p 11 of 21) 

Gulfco-8ERA I 02-5451-4489 Test Code: 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

46.3% 

P-Value Decision(a:5%) 

0.0644 Non-Significant Effect 
0.3787 Non-Significant Effect 
0.3641 Non-Significant Effect 

0.0001 Significant Effect 
0.2494 Non-Significant Effect 

0.6781 Non-Significant Effect 

0.6002 Non-Significant Effect 
0.0794 Non-Significant Effect 
0.0879 Non-Significant Effect 

0.0095 Significant Effect 

0.0020 Significant Effect 
0.0001 Significant Effect 

0.0017 Significant Effect 

0.1084 Non-Significant Effect 
0.1899 Non-Significant Effect 

0.7873 Non-Significant Effect 

0.9997 Non-Significant Effect 

0.7307 Non-Significant Effect 

0.0002 Significant Effect 

0.4703 Non-Significant Effect 

0.3988 Non-Significant Effect 

0.2615 Non-Significant Effect 
0.0139 Significant Effect 

0.0127 Significant Effect 

0.0001 Significant Effect 

0.9773 Non-Significant Effect 

0.2545 Non-Significant Effect 

0.1165 Non-Significant Effect 

0.0033 Significant Effect 

0.0024 Significant Effect 
0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0002 Significant Effect 

0.1916 Non-Significant Effect 

0.0918 Non-Significant Effect 

0.0027 Significant Effect 

0.0021 Significant Effect 

0.5847 Non-Significant Effect 

0.1119 Non-Significant Effect 

0.1568 Non-Significant Effect 

0.1399 Non-Significant Effect 

0.2984 Non-Significant Effect 

0.9601 Non-Significant Effect 

Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-10 13:29 Analysis: Parametric-All PaiJWise 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend 15 -6 0.2269 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 77.57763 8.619737 9 22.46 

Error 15.35432 0.3838581 40 

Total 92.93195 9.003594 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 13.57 21.67 0.1385 

Variances Mod Levene Equality of Variance 1.183 3067 0.3408 

Distribution Shapiro-Wilk W Normality 0.9511 0.9367 0.0377 

Distribution Kolmogorov-Smirnov D 0.1105 0.1453 0.1264 

Distribution D'Agostino Skewness 2.68 2.576 0.0074 

Distribution D'Agostino Kurtosis 2.312 2.576 0.0208 

Distribution D'Agostino-Pearson K2 Omnibus 12.52 9.21 0.0019 

Distribution Anderson-Darling A2 Normality 0.6844 3.878 0.0739 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2.058 1.899 2.218 1.454 

2F8DB23 5 0.9817 0.8018 1.162 0.58 

35ED0318 5 2.407 2.263 2.551 1.94 

634EFACF 5 2.704 2.502 2.907 1.918 

28602B1E 5 5.423 5.252 5.593 4.78 

1CD8C95F 5 2.693 2.209 3.177 1.517 

31EOE5B3 5 1.894 1.628 2.161 1.27 

64BB680B 5 1.679 1.494 1.863 1.193 

196479DF 5 1.088 0.9857 1.191 0.69 

141B370A 5 0.9815 0.7429 1.22 0.45 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 12 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

1.603 0.2114 0.4728 48.16% 52.31% 

2.91 0.1693 0.3786 15.73% -16.95% 

3.358 0.2379 0.5319 19.67% -31.38% 

5.925 0.2002 0.4477 8.26% -163.4% 

4.653 0.569 1.272 47.25% -30.83% 

3.097 0.3138 0.7017 37.04% 7.96% 

2.45 0.2169 0.4849 28.89% 18.46% 

1.36 0.1205 0.2695 24.76% 47.14% 

2.07 0.2805 0.6272 63.9% 52.32% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-10 1329 Analysis: Parametric-All Pairwise 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

648810E3 2.564 2.27 1.876 1.454 

2F8D823 1.603 0.58 1.37 0.605 

35ED0318 2.656 2.262 2.268 2.91 

634EFACF 1.918 2.528 3.358 2.918 

2860281E 5.717 4.78 5.208 5.484 

1CD8C95F 4.653 2.248 3.23 1.517 

31EOE583 1.27 1.7 1.6 1.805 

64886808 1.712 1.688 2.45 1.35 

196479DF 1.283 0.96 0.69 1.36 

1418370A 2 07 0.8225 0.81 0.45 
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Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 13 of 21) 

Gulfco-8ERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET!Sv1.8.0 

Official Results: Yes 
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Ran kits 
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CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 14-9818-7789 Endpoint: Mean Dry Biomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

Batch ID: 13-0329-4912 Test Type: Survival-Growth 

Start Date: 10 Sep-10 1300 Protocol: ASTM E1611-00 (2000) 

Ending Date: Species: Neanthes arenaceodentata 

Duration: N/A Source: Cal State Univ. Long Beach 

Sample Code Sample ID Sample Date Receive Date Sample Age 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h 

2F8DB23 00-4986-3459 13Aug-1012:3213Aug-101602 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12:30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Report Date: 

Test Code: 

J5 Oct-10 10:11 (p 14 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - SERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - SERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - SERA NAS-03 

28602B1E Test Sediment Gulfco Marine- SERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - SERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine - SERA NAS-06 

64BB680B Test Sediment Gulfco Marine - SERA NAS-07 

196479DF Test Sediment Gulfco Marine - SERA NAS-08 

141B370A Test Sediment Gulfco Marine- SERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

000-209-180-1 CETIS™ v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 14-9818-7789 Endpoint: Mean Dry 8iomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

Data Transform Zeta Alt Hyp MC Trials NOEL 

Untransformed 0 D<>O Not Run 

Student-Newman-Keuls Test 

Sample Code vs Sample Code Test Stat Critical OF MSD 

648810E3 2F8D823 5.595 4.232 8 1.054 

35ED0318 0.2585 2.859 8 0.7122 
634EFACF 2.187 3.443 8 0.8577 

2860281 E 9.883 3.792 8 0.9445 

1CD8C95F 0.2425 2.859 8 0.7122 

31EOE583 1.649 3.443 8 0.8577 

64886808 2 11 3.792 8 0.9445 

196479DF 5.502 4.04 8 1.006 

1418370A 6.051 4.389 8 1.093 

2F8D823 35ED0318 5.853 4.389 8 1.093 

634EFACF 7.782 4.521 8 1.126 

2860281E 15.48 4.635 8 1.155 

1CD8C95F 5.352 4.04 8 1.006 

31EOE583 3.946 3.792 8 0.9445 

64886808 3.485 3.443 8 0.8577 

196479DF 0.09314 2.859 8 0.7122 

1418370A 0.4561 2.859 8 0.7122 

35ED0318 634EFACF 1.929 2.859 8 0.7122 

2860281E 9.624 3.443 8 0.8577 

1CD8C95F 0.501 3.443 8 0.8577 

31EOE583 1.908 3.792 8 0.9445 

64886808 2.369 4.04 8 1 006 

196479DF 5.76 4.232 8 1.054 

1418370A 6.309 4.521 8 1.126 

634EFACF 2860281E 7.695 2.859 8 0.7122 

1CD8C95F 2.43 3.792 8 0.9445 

31EOE583 3.836 4.04 8 1.006 

64886808 4.297 4.232 8 1.054 

196479DF 7.689 4.389 8 1.093 

1418370A 8.238 4.635 8 1.155 

2860281E 1CD8C95F 10.13 4.04 8 1 006 

31EOE583 11.53 4.232 8 1.054 

64886808 11.99 4.389 8 1.093 

196479DF 15.38 4.521 8 1.126 

1418370A 15.93 4.735 8 1.179 

1CD8C95F 31EOE583 1.407 2.859 8 0.7122 

64886808 1.868 3.443 8 0.8577 

196479DF 5.259 3.792 8 0.9445 

1418370A 5.808 4.232 8 1.054 

31EOE583 64886808 0.4609 2.859 8 0. 7122 

196479DF 3.852 3.443 8 0.8577 

1418370A 4.402 4 04 8 1.006 

64886808 196479DF 3.392 2.859 8 0.7122 

1418370A 3.941 3.792 8 0.9445 

196479DF 1418370A 0.5492 3.443 8 0.8577 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: J5 Oct-10 10:11 (p 15 of 21) 

Gulfco-8ERA 1 02-5451-4489 Test Code: 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

41.7% 

P-Value Decision(a:S%) 

0.0039 Significant Effect 

0.8560 Non-Significant Effect 
0.2806 Non-Significant Effect 

0.0002 Significant Effect 
0.8648 Non-Significant Effect 

0.4800 Non-Significant Effect 
0.4517 Non-Significant Effect 

0.0033 Significant Effect 

0.0021 Significant Effect 

0.0032 Significant Effect 
0.0002 Significant Effect 

0.0001 Significant Effect 

0.0045 Significant Effect 

0.0387 Significant Effect 
0.0468 Significant Effect 

0.9479 Non-Significant Effect 

0.7489 Non-Significant Effect 

0.1804 Non-Significant Effect 
0.0001 Significant Effect 

0.9334 Non-Significant Effect 

0.5381 Non-Significant Effect 

0.4605 Non-Significant Effect 

0.0028 Significant Effect 

0.0016 Significant Effect 

0.0001 Significant Effect 

0.3281 Non-Significant Effect 

0.0698 Non-Significant Effect 

0.0448 Significant Effect 

0.0002 Significant Effect 

0.0002 Significant Effect 
0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0002 Significant Effect 

0.3260 Non-Significant Effect 

0.3924 Non-Significant Effect 

0.0034 Significant Effect 

0.0026 Significant Effect 

0.7463 Non-Significant Effect 

0.0254 Significant Effect 

0.0268 Significant Effect 

0.0213 Significant Effect 

0.0390 Significant Effect 

0.9205 Non-Significant Effect 

Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 14-9818-7789 Endpoint: Mean Dry Biomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 62.09045 6.898939 9 22.24 

Error 12.40873 0.3102184 40 

Total 74.49918 7.209157 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 19.59 21.67 0.0206 

Variances Mod Levene Equality of Variance 1.847 3 067 0.1003 

Distribution Shapiro-Wilk W Normality 0.9545 0.9367 0.0523 

Distribution Kolmogorov-Smirnov D 0.1258 0.1453 0.0464 

Distribution D'Agostino Skewness 1.535 2.576 0.1247 

Distribution D'Agostino Kurtosis 2.253 2.576 0.0243 

Distribution D'Agostino-Pearson K2 Omnibus 7.431 9.21 0.0243 

Distribution Anderson-Darling A2 Normality 0.7207 3.878 0.0599 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2.058 1.899 2.218 1.454 

2F8DB23 5 0.6648 0.5914 0.7382 0.484 

35ED0318 5 2.123 1.956 2.29 1.552 

634EFACF 5 2.603 2.369 2.837 1.918 

28602B1E 5 4.52 4.228 4.812 3.43 

1CD8C95F 5 1.998 1.584 2.412 0.91 

31EOE5B3 5 1.648 1.445 1.85 1.016 

64BB680B 5 1.533 1.385 1.681 0.954 

196479DF 5 0.688 0.6058 0.7702 0.384 

141B370A 5 0.5512 0.4594 0.643 0.18 

000-209-180-1 CETISTM v1 8 0.4 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 16 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Equal Variances 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

0.962 0.08634 0.1931 29.04% 67.7% 

2.656 0.1964 0.4391 20.68% -3.13% 

3.358 0.2752 0.6154 23.64% -26.47% 

5.484 0.3434 0.7679 16.99% -119.6% 

3.722 0.4873 1 09 54.54% 2.93% 

2.478 0.2382 0.5327 32.33% 19.96% 

1.96 0.1742 0.3896 25.42% 25.53% 

0.918 0.09667 0.2162 31.42% 66.58% 

0.828 0.1079 0.2413 43.77% 73.22% 

Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 14-9818-7789 Endpoint: Mean Dry 8iomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

648810E3 2.564 2.27 1.876 1.454 2.128 

2F80823 0.962 0.58 0.548 0.484 0.75 

35E00318 2.656 1.81 2.268 2.328 1.552 

634EFACF 1.918 2.022 3.358 2.918 2.8 

2860281E 3.43 4.78 4.166 5.484 4.74 

1CD8C95F 3.722 2.248 1.292 0.91 1.818 

31EOE583 1 016 1.7 1.6 1.444 2.478 

64886808 1.712 1.688 1.96 1.35 0.954 

196479DF 0.77 0.384 0.552 0.816 0.918 

1418370A 0.828 0.658 0.486 0.18 0.604 
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Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 17 of 21) 

Gulfco-8ERA I 02-5451-4489 

P8S&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 
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Ran kits 
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CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-1 0 17 50 Analysis: Parametric-All Pairwise 

Batch ID: 13-0329-4912 Test Type: Survival-Growth 

Start Date: 10 Sep-1 0 13:00 Protocol: ASTM E1611-00 (2000) 

Ending Date: Species: Neanthes arenaceodentata 

Duration: N/A Source: Cal State Univ. Long Beach 

Sample Code Sample ID Sample Date Receive Date Sample Age 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h 

2F8DB23 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16 00 17 Aug-10 12:30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21 h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 18 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine- BERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - BERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - BERA NAS-03 

28602B1E Test Sediment Gulfco Marine - BERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - BERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine - BERA NAS-06 

64BB680B Test Sediment Gulfco Marine- BERA NAS-07 

196479DF Test Sediment Gulfco Marine - BERA NAS-08 

141B370A Test Sediment Gulfco Marine - BERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

000-209-180-1 CETIS™ v1.8.0.4 Analyst: __ _ OA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-1 0 17:50 Analysis: Parametric-All Pairwise 

Data Transform Zeta Alt Hyp MC Trials NOEL 

Angular (Corrected) 0 0<>0 Not Run 

Student-Newman-Keuls Test 

Sample Code vs Sample Code Test Stat Critical OF MSD 

648810E3 2F80823 3.276 4.389 8 0.3638 

35ED0318 1.724 3.792 8 0.3143 
634EFACF 0.5746 2.859 8 0.237 

2860281E 2.257 4.232 8 0.3508 

1CD8C95F 3.276 4.389 8 0.3638 

31EOE583 1.724 3.792 8 0.3143 
64886808 1.149 3.443 8 0.2854 

196479DF 4.959 4.635 8 0.3842 

1418370A 5.445 4.735 8 0.3925 

2F8D823 35ED0318 1.553 3.792 8 0.3143 

634EFACF 2.702 4.232 8 0.3508 

2860281E 1 019 2.859 8 0.237 

1CD8C95F 0 8 
31EOE583 1.553 3.792 8 0.3143 
64886808 2.127 4.04 8 0.3349 

196479DF 1.682 2.859 8 0.237 

1418370A 2.168 3.443 8 0.2854 

35ED0318 634EFACF 1.149 3.443 8 0.2854 

2860281E 0.5334 2.859 8 0.237 

1CD8C95F 1.553 3.792 8 0.3143 

31EOE583 0 8 

64886808 0.5746 2.859 8 0.237 
196479DF 3.235 4.04 8 0.3349 

1418370A 3.721 4.232 8 0.3508 

634EFACF 2860281E 1.682 4.04 8 0.3349 

1CD8C95F 2.702 4.232 8 0.3508 

31EOE583 1.149 3.443 8 0.2854 

64886808 0.5746 2.859 8 0.237 

196479DF 4.384 4.521 8 0.3748 

1418370A 4.87 4.635 8 0.3842 

28602B1E 1CD8C95F 1.019 2.859 8 0.237 

31EOE583 0.5334 2.859 8 0.237 

64BB680B 1.108 3.792 8 0.3143 

196479DF 2.702 3.792 8 0.3143 
141B370A 3.188 4 04 8 0.3349 

1CD8C95F 31EOE5B3 1.553 3.792 8 0.3143 

64BB680B 2.127 4.04 8 0.3349 

196479DF 1.682 2.859 8 0.237 

141B370A 2.168 3.443 8 0.2854 

31EOE5B3 64BB6808 0.5746 2.859 8 0.237 

196479DF 3.235 4.04 8 0.3349 

141B370A 3.721 4.232 8 0.3508 
64BB680B 196479DF 3.81 4.389 8 0.3638 

141B370A 4.295 4.521 8 0.3748 

196479DF 141B370A 0.4858 2.859 8 0.237 

000-209-180-1 CETIS™ v1.8.0.4 

Report Date: 

Test Code: 

J5 Oct-10 10:11 (p 19 of 21) 

Gulfco-8ERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

19.9% 

P-Value Decision(a:5%) 

0.2616 Non-Significant Effect 

0.6188 Non-Significant Effect 

0.6868 Non-Significant Effect 
0.6060 Non-Significant Effect 

0.2616 Non-Significant Effect 

0.6188 Non-Significant Effect 
0.6976 Non-Significant Effect 

0.0282 Significant Effect 
0.0136 Significant Effect 
0.6930 Non-Significant Effect 
0.4111 Non-Significant Effect 

0.4754 Non-Significant Effect 
>0.05 Non-Significant Effect 

0.6930 Non-Significant Effect 

0.5660 Non-Significant Effect 
0.2413 Non-Significant Effect 

0.2866 Non-Significant Effect 

0.6976 Non-Significant Effect 

0.7082 Non-Significant Effect 

0.6930 Non-Significant Effect 
>0.05 Non-Significant Effect 

0.6868 Non-Significant Effect 
0.1703 Non-Significant Effect 

0.1133 Non-Significant Effect 

0.7572 Non-Significant Effect 

0.4111 Non-Significant Effect 

0.6976 Non-Significant Effect 

0.6868 Non-Significant Effect 

0.0631 Non-Significant Effect 

0.0331 Significant Effect 

0.4754 Non-Significant Effect 

0.7082 Non-Significant Effect 

0.8616 Non-Significant Effect 

0.2401 Non-Significant Effect 

0.1815 Non-Significant Effect 

0.6930 Non-Significant Effect 

0.5660 Non-Significant Effect 

0.2413 Non-Significant Effect 

0.2866 Non-Significant Effect 

0.6868 Non-Significant Effect 

0.1703 Non-Significant Effect 

0.1133 Non-Significant Effect 
0.1264 Non-Significant Effect 

0.0730 Non-Significant Effect 

0.7331 Non-Significant Effect 

Analyst __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-10 17 50 Analysis: Parametric-All Pairwise 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 0.9939352 0 1104372 9 3.214 
Error 1.374281 0.03435702 40 
Total 2.368216 0.1447943 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Mod Levene Equality of Variance 2.788 3067 0.0167 
Distribution Shapiro-Wilk W Normality 0.9719 0.9367 0.2760 
Distribution Kolmogorov-Smimov D 0.08322 0.1453 0.4953 
Distribution D'Agostino Skewness 0.9149 2.576 0.3602 
Distribution D'Agostino Kurtosis 0.4794 2.576 0.6316 
Distribution D'Agostino-Pearson K2 Omnibus 1.067 9.21 0.5866 
Distribution Anderson-Darling A2 Normality 0.3312 3.878 0.5245 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 1 1 1 1 

2F8DB23 5 0.76 0.6608 0.8592 0.4 

35ED0318 5 0.88 0.8383 0.9217 0.8 

634EFACF 5 0.96 0.926 0.994 0.8 

28602B1E 5 0.84 0.7764 0.9036 0.6 

1CD8C95F 5 0.76 0.6608 0.8592 0.4 

31EOE5B3 5 0.88 0.8383 0.9217 0.8 

64BB680B 5 0.92 0.8783 0.9617 0.8 

196479DF 5 0.64 0.5764 0.7036 0.4 

1418370A 5 0.6 0.5239 0.6761 0.4 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 1.345 1.345 1.345 1.345 

2F8DB23 5 1.074 0.9636 1.184 0.6847 

35ED0318 5 1.202 1.153 1.252 1.107 

634EFACF 5 1.298 1.257 1.338 1.107 

28602B1E 5 1.158 1 085 1.232 0.8861 

1CD8C95F 5 1.074 0.9636 1.184 0.6847 

31EOE5B3 5 1.202 1.153 1.252 1.107 

64BB680B 5 1.25 1.2 1.3 1.107 

196479DF 5 0.9342 0.8665 1.002 0.6847 

141B370A 5 0.894 0.8136 0.9743 0.6847 

000-209-180-1 CETIS TM v1.8.0.4 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 20 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

0.0051 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 
Normal Distribution 

Max Std Err Std Dev CV% %Effect 

1 0 0 0.0% 0.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04 0.08944 9.32% 4.0% 

1 0.07483 0.1673 19.92% 16.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04899 0.1095 11.91% 8.0% 

0.8 0.07483 0.1673 26.15% 36.0% 

0.8 0.08944 0.2 33.33% 40.0% 

Max Std Err Std Dev CV% %Effect 

1.345 0 0 0.0% 0.0% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.04763 0.1065 8.21% 3.54% 

1.345 0.08639 0.1932 16.68% 13.91% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.05833 0.1304 10.43% 7.08% 

1.107 0.07959 0.178 19.05% 30.55% 

1.107 0.09448 0.2113 23.63% 33.55% 

Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-10 17:50 Analysis: Parametric-All Pairwise 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 

64B810E3 1 1 1 1 1 

2F8DB23 0.6 1 0.4 0.8 1 

35ED0318 1 0.8 1 0.8 0.8 

634EFACF 1 0.8 1 1 1 

28602B1E 0.6 1 0.8 1 0.8 

1CD8C95F 0.8 1 0.4 0.6 1 

31EOE5B3 0.8 1 1 0.8 0.8 

64BB680B 1 1 0.8 1 0.8 

196479DF 0.6 0.4 0.8 0.6 0.8 

141B370A 0.4 0.8 0.6 0.4 0.8 
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Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 21 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 
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